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eoncrete dam at Fergus Falls, Minn., on Sept. Fig. 2. The one spring which had not disap- with but a minute’s warning, giving the operator 


24, the consequent collapse of four other dams 
down-stream and the partial wrecking of a 
bridge, all due to the flood-crest following the 
initial collapse. At the request of Engineering 
News the writer visited the site of the flood and 
has prepared the follow- 


peared continued to give trouble up to the time 
of placing of the concrete base in the tailrace, 
and it is reported that considerable difficulty was 
encountered in stopping this sufficiently to per- 
mit the concrete to set. What 


means were 


on shift and the day man sleeping in the build- 





ing account of the con- 
struction and failure of 
the dam. 

The City Dam, storing 
water for a municipally 
owned electric lighting 
plant, was situated on 
the Red River of the 
North, about three miles 
above the city of Fergus 
Falls. The foundation 
was put in in the fall of 
1907, but a suspension 
of the contract left the 
balance of the work to 
be completed under a 
new contract during the 
summer of 1908 The 
plant, then, had been in 
operation only about 11 
months at the time of 
its destruction. Only one 
20-KW. turbine gen- 
eratur unit had been in- 
stalled, but there was 
space for a second one 
of the same_ capacity. 
The accompanying draw- 
ing, Fig. 2, shows the 
principal dimensions and 
the general arrange- 
ment of the plant. This 
is further illustrated by 
the half-tones shown in 
Figs. 3 and 4, 

The engineer in charge of the design and con- 
struction, Mr. R. S. Feurtado, had borings made 
in the river bed at the dam site before con- 
struction commenced and reported that he en- 
countered 4 ft. of sand and gravel forming the 
bed of the Stream, below this 3 ft. of sand and 
clay mixed, then 4 ft. of blue clay and below 
that a “mixture of clay and gravel known as 
hardpan,” into which he thought it unneces- 
Sary to bore more than 3 ft. His report recom- 
mended the building of the dam at this site, as 
he considered it a good foundation. During the 
excavation of the foundations numerous small 
Springs were encountered, coming through crater- 
like openings and forming small mounds of sand. 
With the exception of one, these had disappeared 
before the excavation was finally complete. But 
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adopted to accomplish this the writer was un- 
able to learn. This spring was located at about 
the point marked X in Fig. 2. It has also been 
stated by parties familiar with the general con- 
dition under which the work was carried on 
that the borings were very unsatisfactory and 
the conclusions drawn from them very unre- 
liable. 

The clay deposits in the vicinity of the dam 
usually contain a large percentage of sand and 
when saturated and subject to disturbances be- 
come very plastic and unstable. 

Since the dam was put in operation a small 
leak was discovered through the embankment 
core wall on the side of the river opposite to the 
power-house, but this was successfully stopped 
and gave no further trouble. A spring did open 


up just back of the power-house and below the 
core wall, and the water from it was used for 


ing barely time to get to a place of safety be 
fore the entire plant was a complete wreck. The 
first sign of trouble was a flickering of the lights 
and a change in the sound of the running ma- 
chinery. The tailrace for 
the unit in operation 
was discovered to be 
running full, while the 


water in the other tail- 


race and in the main 


river channel was at 


about its normal 





stage, 
The 
spouting 


some 5 or 6 ft. lower 
water was 
through a drain 
in the floor, 
men left the 
and when but 
out of danger the 
building collapsed. 
A study of the half- 
tones shown herewith 
will that failure 
must resulted from 
a settling in the vicinity 
of the junction of the 
wasteway with the 
power-house. Until 
the water is diverted 
and a study of the 
lower footings and foun- 
dation can be 
is difficult to 
exact 
how the 


opening 
when the 

building, 
feet 
entire 


a few 


show 
have 


made, it 
make an 
explanation o! 
failure occurred 
gut the tailrace 
est the river 
in operation) being 
with water so 
denly the 
ing passages were at 
about normal stage seems to indicate that an 
opening first developed imto this passage. 

The possible weakness over the spring at X 
may have been the cause. The absence of toe 
walls or any irregularities in the bottom to re- 
tard a seepage under this portion of the 
would explain the suddenness of failure 


near- 
(the one 
filled 
sud 


while remain 


dam 
after 


once a communication had beer established 
through the sand-bearing clay The fracture 
formed in the spillway, about 36 ft. from the 


south abutment, shown so clearly in the pictures, 
plainly indicates a failure by settling at the 
power-house end. This detached part of the dam 
as well as the up-stream face of the power-house 
dam section are both washed a few feet out of 
parallel to their original location. 

A very noticeable effect on the concrete is a 
shearing apart of large masses along horizontal 
planes which appeared to form the boundaries 
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FIG. 2. DETAILS OF FERGUS FALLS DAM AND POWER HOUSE. 








Fig. 3. 











Fig. 4. 
FIGS. 3 AND 4 VIEWS OF THE FERGUS FALLS POWER HOUSE AND DAM ABOUT THE TIME 
OF ITS COMPLETION. 
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layers was of fairly good quality. The concrete 
generally could be described as fairly good, and 
suitable for the work. The fractured section of 
the spillway shows a good dense mixture of uni- 
form quality, but with the successive layers very 
distinctly marked. The quality of the concrete 
in the heavy walls at the sides of the power 
house was not good, being rather porous. The 
aggregate used was a sand and gravel taken 
from the hillsides close by, and seems to hav 
given a quite uniform grade of concrete gen- 
erally. 


The Red River of the North has a flow vari- 
ously estimated from 300 to’1,200 cu. ft. per se 
At the time of the collapse it was not nearly at 
the maximum. As it passes in its upper cours 
through a series of lakes which act as reservoirs 
it is not subject to severe floods, which may a 
count for the light design of some of the dims 
injured by the rush of water following the col- 
lapse of the City Dam: These dams, and the 
bridge below, which were more or less damaged, 
are as follows in their order on the river: 


1 Collapsed Lighting Plant Dam (destroyed), 3 miles 
Water Works Dam (injured), 1% miles above city. 
Vernon Wright Dam (injured), at city. 

Mill St. Bridge (injured), at city. 

Red River Milling Co. Dam (injured), 2 blocks beow 
Woolen Mill Dam (destroyed), 4 mile “below city 
Dayton Hollow Dam (intact), 6 miles below city 

Of these structures it will be seen that only the 
last passed the flood without damage. This was 
not injured in any way, as the people in charge 
were notified in time to permit of lowering the 
level of the mill pond 5 ins. before the flood ar- 
rived. The maximum height to which the flood 
was over this dam was only 2 ins. above the 
level at the time the sluicegates were opened. 
This dam is the property of private parties and 
is used for development of electric power. The 
city will be able to get light from the plant 
within a few days. The second dam to be dam- 
aged furnished power for the city water sup 
ply. The auxiliary steam plant at the pump 


ND tm COD 


ing station was soon put in operation and pre- 
vented an interruption of the water su ply 
The third, fourth and fifth dams were uscd for 
commercial purposes, supplying power for sev- 
eral flour mills, a woolen mill and othe: inu 
facturing enterprises. Work on repairing two 
of these (Nos. 3 and 5) is already under wy, 
and auxiliary steam plants and portable © gines 
are being utilized to resume manufacturing. 


In none of the four lower dams was th a 
struction complete. Such damage as w°° ers’ 
was due to the unusual height to whi) te 
flood rose, causing the water to pass o\«: = 
earthen flanking em#ankments beyond the limits 
of the dams proper and thus cut channe!s *' yund 
the ends of the dam structures. In the case of 
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ee 
iam destroyed the wash around the ends 


Se) ad as to practically require a rebuilding 
of the dam. These four dams were very old, 

‘k-filled cribs, with the exception of the water- 
ee im, the property of the city, which had 
<i yiq masonry mid-river section between cribs, 


x which formed the spillway. 

a. reinforeed-conerete arch bridge at Mill St., 
Fergus Falls, was seriously threatened by the 
current striking directly upon and back of one 
of the abutments. About 5 ft. in width of foun- 
dation was washed out at this place, resulting in 
this corner settling nearly an inch. A crack %- 
in wide extending from about the center of the 
abutment longitudinally along the underside of 


The Cost of Clearing Water in Settling 
Basins.* 
By S. BENT RUSSELL,¢ M. Am. Soc. C. E. 

We find that the setuiing basin may not readily be 
dispensed with, in preparing surface waters for municipal 
use. In many cases the settling basin seems to be in 
competition with filtration as a means of making city 
water satisfactory. In other cases we find the settling 
basin an important part of the modern filtration plant 
Moreover, in mechanical filter plants the tendency seems 
to be that more work shall be done in the settling basin 
and less in the filter. This brings up a desire for more 
information as to the cost of treating water by the sim- 
ple method of settling. 

We find, however, that it is not easy to formulate 

rules for estimating the 








Fig. 5. Looking South. 


cost of settling water. The 
cost of pumping and of fil- 
tering water may be esti- 
mated when the quantity and 
lift are known. The cost of 
settling basins, however, 
would seem to depend more 
upon local conditions. In 
this paper your attention is 
directed to the factors that 
enter into the cost of set- 
tling water and certain data 
from existing water-works 
will be given that will be 
of assistance perhaps in mak- 
ing rough preliminary esti- 
mates. 

In the general problem be- 
fore us we have, besides the 
factors that enter into the 
cost of settling proper, the 
cependent factors, loss of 
head and repumping. We 
must also consider certain 
balancing advantages attend- 
ant upon repumping, etc. 

When a river is the source 
of supply the use of set- 











Fig. 6. Looking North. 
ADDITIONAL VIEWS OF THE WRECKED DAM. 


FIGS. 5 AND 6. 


the arch to about the center of the span, and 
two vertical cracks in the retaining wall back of 
the abutment are the only cracks developed. 





CLEVELAND’S LONG STREET RAILWAY CONTRO- 
Versy js at last settled after eight years of controversy. 
The street railway corporation is to receive a 25-year 
franchise revokable at any time any part of the contract 
with the city is violated. The maximum rate of fare is 
to be so fixed as to earn 6% on the actual value of the 
Property, according to an appraisal to be made by Judge 
Robert W. Taylor of the U. S. Court. The city reserves 
the right to name a purchaser for the property at the 
ead of c'cht years. The initial rate of fare is to be 3 
cts, with an extra 1 et. for a transfer. The terms of the 


settlemeni will be submitted to a referendum vote for 
final ratification, 


tling basins usually involves repumping the entire 
quantity of water as it is more economical to have the 
basins near the intake. In some cases the two pump- 
ings may be at one combined plant; but it will often be 
better to have two pumping plants connected by a low 
pressure or gravity conduit. The saving on the conduit 
will go to make up for the duplication of pumping plant. 
If a loss of head is allowed in the basins, they can be 
used for storage. This will give an advantage in case 
of damage to the intake or of ice stopping the supply. 
Moreover, when basins at the intake are used, high- 
pressure engines can be more favorably placed for eco- 
nomical maintenance, and we may note here that pump 





*From a paper before the convention of tie Central 
States Water Works Association, Columbus, Ohio, Sept. 


28, 
Consulting Engineer, 415 Locust St., St. Louis, Mo. 


valves for high pressure will last longer with settled 
water. Another important saving is from keeping mud 
and grit out of our pump mains and distribution pipes 
and meters, and this saving should offset part of the cost 
of settling the water. 

If the settling is to be followed by filtration, we find 
a saving both in first cost and in operation of the 
filters as a result of the sedimentation in a large ma- 
jority of cases. In small plants it may be desirable to 


run the river pumps only part of the time each day. In 
such a case basins for combined settling and storage will 
be profitable 

Let us suppose that we have a river pumping station 
and a high pressure pumping plant supplying the town, 
so connected that settling basins may without complica- 


tion be placed between them. How much wil! our ex- 
penses be increased by the improvement? A!through our 
preblem -is-now greatty~simplified, we stih-ffid Tt quite 
a complicated one and determined by local conditions 
The daily quantity to be handled and its rate of in 
crease, and the character and amount of the sediment 
are important. The kind of soil and rock, climatic and 
flood conditions, drainage, kind of building material 
available, cost of land, etc., must be considered. The 
operating organization of the water-works and financial 
conditions must be reckoned with We must know 
whether coagulants are to be used or not A coagulat- 
ing plant may be considered as auxiliary to the settling 
besins. 

We may assume that the basins can be operated with 
or without loss of head and consequent extra lift by the 
pumping engines. The cost of settling may be divided 
into the following items: Interest, depreciation, repairs, 
operation, clearing, increased lift, pumping cleaning 
water, coaguleting, pumping for coagulating plant, and 
ground rent. The item of coagulating may, of course, 
be subdivided into similar heads. 

Let us take up some of the above items separately. In 
terest on first cost will usually be the most important 
item. Four types of settling reservoirs may be con- 
sidered: (I.) basins formed by damming a natural val- 
ley; (II.) earth embankment basins; (III.) masonry walled 
basins; (IV.) covered reservoirs 

Reservoirs built for settling will usually cost somewhat 
more than service reservoirs of the same capacity and 
type on account of provisions for cleaning and special 
connections and for baffle walls, weirs, etc. The cost 
of service and storage reservoirs, however, may be taken 
as a guide. Table I. gives the cost of a number of reser- 
voirs and the cost per million gallons capacity. The Sud- 
bury reservoirs are included as a matter of interest al- 
though they are not paved and are not of a type that 
could be used for large proportions of sediment. A coy- 
ered reservoir is also given-although settling basins will 
seldom need to be covered. 

At a meeting of the British Association of Water- 
Works Engineers some years ago, Mr. W. Ingham (see 
files of water and gas reviews) stated that a covered 
reservoir of 300,000 gals. capacity had been buyilt for 
£5 10s. per 1,000 gals. capacity. This would in our units 
be about $22,900 per million U. S. gals Mr. Ingham 
also gave the following analysis of the cost of reser- 
voirs: 

OPEN RESERVOIRS: 


Mrcmvation § .......ccccess eseeeee 15% Of total cost 
NN Ubb ads 4 eeaw dbase. oh62s cue oe 35% ** a ” 
DEE: wade bien nh 6 one at bens obekwee See “ 
COVERED RESERVOIRS: 
ENO é icdicur chivpes Sesne de 10% of totel cost 
PN 0 6 it RoR es dn. canes whine adie «* Sy * 
i iccteed een ¢ ad eresaded es a — " 
EE Suc cdenthwinedetebsaddise ste 3% ** rit ag" 


While, discussing the first cost let us anticipate.a—bit 

and essume that the total charges for running a system 

of basins is 8% of the first cost Then if the basins 

cost $1,000 per million gallons’ capacity, the expenses 
1,000 x 8 

would be ————---—- = $0.219 per million per day, i. e 
100 x 365 

a million gallons can be stored one day for 21.9 cts. H 

the basins cost $5,000 -per million. gals: the storage 

costs $1.005; if the cost. is $10,000, it costs $2.19 per 

million gallons per. day. 

The item of depreciation is dependent on the life of the 
plant. Now a reservoir is like a baby’s shoe—it is 
usually outgrown before it is out-worn. As a basis 
for depreciation we must estimate how long the reser- 
voir will prove useful to the municipality. 

Repairs should be but a small item. Large repair 
bills usually point to faulty construction. 

The cost of operating depends in ‘some degree upon 
the size of the plant and upon the quantity of water 
passing through. The cost should be greater with in- 
termittent flow than with constant flow. In many plants 
this cost will be inconsiderable. 

The cost of cleaning is dependent upon the quantity of 
water handled and the proportion of sediment removed. 
The area, or dimensions, of the floors will influence the 
cost. The inclination of floors and drains, etc., are im- 
portant factors, and the character of the sediment must 
be considered. This item is of some importance, where 
there is much sediment, and to keep this cost within 
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TABLE I.—COST OF RESERVOIRS. 
Total 


Class. No. of 


basins. 
Boston, Sudbury, No. 2......-..-+s00% I. 1 
Boston, Sudbury, No. 4.........++-se8- 1, 1 
Boston, Sudbury, No. 6.......+-+eeeee. L 1 
Menteeh -. oa caus sheen becener eww ouwan I. 2 
HiasrisOGre, PR.cccccccvctccecencassecte Il. 1 
Minneapolia, Minn.........ccersscecaceee Il. 2 
Se, Tews, CO. Bin. ccccccvcedesesvcesses Il. 2 
Closets. O.2cs ccsctvenssecessecuestes Il. 3 
Cimotmmath, 0... ccccccccsescsocecenccces Il. 1 
Oe Tae  Paccou cdc decease s anes exeaas III. 4 
ge Pee: a eer eres er Ill. 6 
Ot: Comte. Ma FB... ce cvvhdecias cbaes0 enn III. 2 
OC. Dae. TOO: «ono cnc unt ec ct osevense Il. 1 
Coma Os sikckks sdecepiseteccasesee IV. 1 


proper limits we are justified in adding considerably to 
the first cost of the plant. In the years 1900 and 1901 
the Compton Hill service reservoir at St. Louis was 
cleaned under the direction of the writer. About 27,000 
cu. yds, of mud were removed from one basin. Owing 
to the flatness and roughness of the floor and lack of 
proper facilities this work cost about 7.5 cts. per cu. yd. 

In that same year 233,126 cu. yds. were removed from 
the settling basins at the Chain of Rocks reservoir for 
1.017 cts. per cu. yd., or less than 1/7 of the cost at 
Compton Hill This difference is partly on account of 
the greater inclination and smoothness of the floor of the 
besins and better waste-pipe connections. 

The item for increased lift will depend mainly upon 
the cost of fuel, on the daily quantity of water and on 
the class of pumping engines, 

The amount of water wasted in cleaning basins will 
depend on the effectiveness of the design, on the charac- 
ter and quantity of sediment, etc. In the years 1885- 
1888, about 12 cu. yds. of mud per million gallons supply 
were weshed out of the St. Louis basins. Some notes by 
the writer show that for the new basins at the Chain of 
Rocks, Nos. 1-6, where no coagulant was used, about 
100 gals. of water were required to wash out 1 cu. yd. of 
mud. This would indicate that under similar conditions 
200 gals. per million would be wasted for cleaning 
basins. This would amount to about 1/10% per million 
gallons for pumping, which is inconsiderable. 

It is a matter of interest to note the following items 
in regard to coagulation at St. Louis: For the year end- 
ing April, 1906, the cost of coagulating was $3.99 per 
million U. 8S. gallons, divided as follows: 


BAO . once c'as sewn 0494 coer ans 5 cau $1.740 
Sulphate of i7OM ....cceereescees 1.532 
EMDOP 2 ccccse cc cenevetcscedvecs 0.622 
POO: Wir ee use ke cos eeebnws dives 0.086 
PORATED. x oak crn dees bv aewnese estes 0.010 


These figures do not include pumping for coagulating 
plant nor fixed charges. Since that time a new coagulat- 
ing plant has been built, in which modern elevating and 
conveying machinery with automatic controlling devices 
is used. It is designed to operate with a smaller force 
of men than the old plant. The contract price for the 
building with conveying machinery was $89,500. This did 
not include all the machinery. If we take interest, de- 
preciation, and insurance at 10%, and assume 100,000,000 
gals. per day, we would have 24.4 cts. per 1,000,000 
gals, treated. 

The amount of water that must be repumped for 
coagulating will depend upon the design of the plant. As 
a matter of interest we may note that in the Cincinnati 
plant for the year 1908, with an average of 44,000,000 
gals. treated per day, about 1,000,000 gals. per day is 
drawn from the settling basins through the lime satu- 
rators, while 1.5 cu. ft. per min. of filtered water is used 
for slaking lime and 2.5 cu. ft. per min. for dissolving 
sulphate of iron, 

The last item on our list is ground rent. It will be, 
of course, in some degree proportionate to the size of 
the plant, but will also be determined by conditions that 
are local. 

If now we add up the estimates made for the items 
given, the sum will be the cost of settling proper. This 
cost without coagulation will not be strictly propor- 
tional to the first cost of the plant, but it seems probable 
that it will be nearer to that than to a value in propor- 
tion to the volume of water treated. 

The best information to guide us will be the records of 


Cost 
capacity, per million 
million gals. Cost. gals. cogaeky. 
55 71,472 $1 

1,400 813,846 570 Soil stripped. 
1,530 910,300 600 Soil stripped. 

330 1,276,000 3,865 Settling. 

21,485 5,371 Settling. 

93 442,328 4,750 Service. 

60 271,671 4,528 Service. 

22 206,300 9,170 Settling. 

19 136,500 6,970 Storage. 

BS 578,437 8,900 Settling. 

168 1,021,087 6,080 Settling. 

si 523,609 6,545 Settling. 

5O 250,066 3,126 Storage. 

0.320 4,310 13,470 Service. 


water-works that have used settling basins for a long 
time. Tables II. and III, are compiled from the records 
of the St. Louis Water-Works, and cover the period of 
use for settling of the basins at Bissell’s Point. They 
were installed in 1871, and were used for treating the 
city supply for 24 years, after which and to the present 
time they have been used for storage of clear water. 
Table Il. shows the expenditures each year for the last 
15 years of settling, and the average daily consumption 
of water in million gallons. 

Average Daily Consumption of Water in Millions of U. S. 

Gallons: 

Year, 1871, 1872 1873 1874 1875 1876 1877 1878 1879 1880 
Dail 

Ave $129 14.5 16.4 17.9 20.1 20.9 22.3 23.0 25.0 25.1 

In 1882, the first repairs of magnitude after installation 
were made. In 1889 leaks and breaks were repaired. In 
1890 joints were repointed and the coping was dressed. 
In Table II. the cost of coal fot pumping for the last ten 
yeers is also given for comparison. The eighth column 
gives the cost of coal for pumping with a lift of about 50 
ft. from the river to the basins. The seventh column 
shows the cost of pumping the clear water into the city 
distribution system with a lift of about 200 ft. 

There were four basins, each of about 16,225,000 gals. 
storage capacity. They were designed for a consumption 
of about 30,000,000 per day with a quiet settlement of 
about 24 hours. They were operated on the intermittent 
flow, or fill and draw system. The head lost was about 
14 ft. Provisions for cleaning were fairly good. 








TABLE III.—COST OF SETTLING WATER, BISSELL’S 
POINT BASINS, ST. LOUIS, 1881-1894. 
Cost Cost in Cost in 
Cost per per year per cent. of per cent. of 
million inper_ coal bills, coal bills, 
gallons cent.of low duty high duty 
settled. first cost. plant.* plant.t 





Tatereeh ooo ives $2.82 5. 47.5 113. 
Depreciation ..... .79 1.4 13.4 32. 
Repelrs ...ccece . 054 -068 92 2.17 
Operating ....... -281 .34 4.72 11.25 
Cleaming §...<4.2- .198 23 8.35 7.99 
Increased lift..... -329 585 5.6 5.6 
Tete. (a seeeaks $4.472 7.623 75.49 172.01 


*Figures based on actual cost of coal used. 

#Cost of coal taken at 42% of the actual cost as the 
eost if the engines had been as economical of fuel as 
those now in use. 








Table III. shows the cost of settling water at the old 
Bissell’s Point basins, expressed in four different ways. 
The first cost of the settling basins was $578,500 and 
the interest was arbitrarily taken at 5%. The annual 
depreciation was figured in the following manner: The 
basins were intended to do for a consumption of 30,000,- 
000 gals. per day, but as the average rate of using is 
always less than the maximum for a growing plant mak- 
ing extensions from time to time, a rate of 28.1 million 
gallons has been taken, and as for the first years of use 
the rate was very small, it was thought that the service 
was equivalent to 21 years at 28.1 million gallons per day. 
An annuity of $2.80 at 5% will redeem $100 in about 21 
years. For salvage, 50% of the cost of the basins was 
taken off, as it was considered that the basins are worth 
for storage purposes one-half the original cost. This 
gives us an annual depreciation of 1.4%. 

In the third column of Table III. we have each item 
expressed in annual cost per cent. of first cost. This dis- 








TABLE IIl.—COST OF SETTLING AT BISSELL’S POINT BASINS, ST. LOUIS, MO. 





———— Materials———__, -——Coal per million gals.—, 
h . Low Total 











——----- Pay-Roll —_—-—— Daily con- Hig otal. 

Year. Operating. Cleaning. Repairs. Repriring. sumption. service. service. 
|S Sere err $1,405.48 eS eee Pee 27.5 eAaw Sec. Cian 
Sian» cb6-aa ieee 2,400.00 2,875.00 > ee ae eee Pre ae a : 
ey ae 1,876.71 ae 8 eee See tees eeeuen 
1884 ........g-2.. 2,417.50 2,034.00 341.60 |S een cr oeSbee 
ED ard vines pene Oh 2,400.00 3,276.00 185.56 26.9 $4,885 $1,738 
Ss ees 2,400.00 2.195.36 187.93 30.5 4,600 1,889 
nT) setiubescace 2,448.56 2,137.50 26.17 30.5 4,442 1,934 
EE thse ea ania Raed 2,449.11 1,865.41 560.17 32.7 4,375 2,345 
ice ote ae een 3,991.25 2,927.35 908.30 22.8 3,850 1,904 
TROD waaseveekinss eee 1,386.00 1,139.63 35.2 3,462 1,768 
ME A Ges <e abasic 4,020.00 1,411.20 1,233.56 38.6 3,298 1,587 
eae eee 2,286.26 36.67 42.1 3,484 1,830 5,314 
\ weererne Sty 2,810.89 170.55 47.5 3,805 1,969 5,774 
eC 3,519.19 171.95 52.9 3,779 2,041 5, 
SSR oa 4,588.26 2,688.20 cs wales A be Sea 2 3, eas A éo 

ee $49,088.64 $34,694.55 $6,466.66 477.0 

DVORARO sans icon ac shenawr tub ocecasdeorteeuaws Se aie SGA awh Rees Kok aes = $3.998 $1,900 $5,898 


regards the quantity of water handled. The ; 
this column shows 7.623%. To this we may 
for rental of land, and get 7.9% as the 
charge. It might be well to edd a smal! 
accident insurance to provide for damage 
quakes or other calamities. Therefore we 
that to run settling basins like those used at 
from 1871 to 1894, would cost in round nun 
9% per annum of the first cost. 

In the fourth column of Table III. the 
pressed in per cent. of the cost of coal used ¢ 
for both the river and the high-lift pump 
given because the cost of pumping will serve a ss 
yardstick for water-works men. The footing pees 
the cost of clearing the water was about T5% 
of coal used for such pumping. The pumpin; 
used were of low efficiency. In the last column 
III, the cost is compared with coal for pumping if 
had been used of as high efficiency as those p, 
at the St. Louis water-works. The footing of thi 
shows that the cost of clearing the water w Ls 
75% higher than the cost of coal. These value: 
include any allowance for rental of land nor for 
insurance, 


A Comparison of the Various Processes of 
Preserving Timber. 

at By G. B. SHIPLEY*. 

Wood is an organic body, with an outer layer 
composed of sapwood and water, containing cells 
in which there is a large amount of organi: sub 
stances and with an inner structure called heart- 
wood, usually distinguished from the sapwood by 
its dark red color. Heartwood is filled with 
gums and resins and contains less water than 
sapwood; therefore, it is more durable. 

The organic substance is subject to being de- 
stroyed by either bacteria, insects, fungi or 
spores, which require food and entering the 
minute cells, destroy the cell walls (cellulose); 
furthermore, the fungus requires heat, air and 
moisture. Decay can therefore be prevented by 
excluding heat, air or moisture, and as it is not 
practical to do this, the cell walls or fibers must 
be impregnated with an antiseptic that will pre- 
vent the formation of bacteria, insects, fungi or 
spores. To increase the mechanical life of tim- 
ber used as ties it is also necessary to provide 
proper rail fastenings and plates so that the 
constant hammer and vibration is distributed 
and absorbed by the entire tie and thus avoid 
fractures on small portions. 

To realize the importance of timber preserving 
it is necessary to appreciate the millions of ties 
that are used each year by the railroads and 
compare the first cost of laying in a track where 
untreated ties are used with a track where 
treated ties are used. By assuming that the 
capital invested in the ties should earn 4% com- 
pound interest and that the average untreated 
tie will have a life of five years in the roadbed 
and the treated tie 12 to 15 years, the first cost 
would represent an investment which must be 
extended over the period of their usefulness and 
wiping out, each year, a fixed charge for de 
preciation, the following figures will be obtained: 


to 
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First Cost: Untreated. Treated 
Cost of tie delivered................. 0.50 $0.5 
Cost of laying in track.............. 15 Bt 
Cost of creosoting .................:. SN 3h 

Total cost in roadbed .............. $0.65 $1.00 


Assuming that tie will last five years in road- 
bed when untreated and 15 years if treated we 
have the following result: 

Untreated. Treated 

First cost ...... ONES ETE Tee TOE EE ).65 $1.00 

4% compound interest for 5 years.... 14 ees 

4% compound interest for 15 years.... iets 80 

Total cost for useful life of the tie.. $0.79 $1.80 
Annual Depreciation : 


Based on 5 years of life........... soe 90.589" 1 

Based on 15 years of life..........-- ee 12 
Comparison of Saving: i 
Depreciation per year on each untreated tle..... $0.15 
Depreciation per year on each treated tie...-...- 19 
038 


Difference on each tie ........-eeeereereeeeees 


This is equal to a saving of $0.038 per year on 
each tie and demonstrates that the u''reated 
tie costs about 31% more to maintain [)1" the 
‘treated tie, or represents a saving of nearly 
$109.44 for each mile of track containins 2,880 
ties. 2 4 


*Chief Engineer. "Minted Machinery Departm t, Allis- 
Chalmers Co., 479 Marshall St., Milwaukee, Wis. 
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1 rage size timber treating plant will 
te »out one million ties per year, and will 
re] nt a saving of $38,000 per year. 


M » timber preserving is accomplished by 
i ting the wood fibers or cell walls with 


oe s that prevent decay, such as is found 
in tar, creosote oil and metalic salts of 
zin pride. 

Zit hloride is a metalic salt, containing lit- 
tle e acid, not more than a trace of iron and 
about {4% of soluble chloride of zinc. It is placed 
on narket in drums holding 1,000 lbs. each 
ef concentrated zine chloride, or as a 52% solu- 


tion in tank cars. 

Creosote is a dead oil of coal tar and that por- 
the coal tar which distills between 200° 
and 355° Centigrade, and which is sometimes 
mixed with residual oils from the manufacture 
of crude carbolic acid, naptholene and anthra- 
cene, the specific gravity ranging from 1.011 
to l l 

zine chloride is manufactured in the United 
States, but there is not sufficient creosote oil 
manufactured here to supply the demand and 
consequently it is necessary to secure the addi- 
tional supply from Europe. The foreign creosote 
oil is delivered in tank steamers in quantities of 
from 750,000 to 1,000,000 gals., at a temperature 
ranging between 100° to 120° F. 

The primary stage in any timber preserving 
process consists of seasoning the wood by piling 
in the open air or steaming in closed retorts to 
expel the moisture and sap. Climatic conditions 
and altitude govern air seasoning, for instance 
in warm, dry climates it will only require three 
to six months, whereas in cold, damp climates 


Burnettizing Process. 

This is often referred to as the Zine Chloride 
Process and consists of impregnating the wood 
fibers with a solution containing %-lb. of dry 
zine per cu. ft. of wood and is operated as fol 
lows: 

The wood is first air seasoned in the open, or 
steamed in retorts to expel the moisture, then a 
vacuum is produced and maintained until solu 
tion is introduced and wood is completely sub- 
merged, the pressure is then increased to about 
100 Ibs. or 125 lbs. per sq. in., by pumping in ad- 
ditional solution until required penetration and 
impregnation is obtained, when solution is drained 
from retort. 

Timber treated with %-lb of dry zinc chloride 
per cu. ft. will contain 41.67 lbs. of dry zinc 
chloride or 2,430 lbs. of solution per 1,000 ft. of 
lumber, making the total weight of lumber about 
5,763 Ibs. per 1,000 board ft. 


TIME REQUIRED. 


Hrs. Min. 

Steaming to 20 Ibs. pressure................ 0 30 
Steaming 20 Ibs. to 35 Ibs. pressure.......... 3 30 
ante Gee GN ok cacundas Ceunc bees cncdede 0 15 
WOOD eb é nttncs caceach vcbuhasehavedo ce ota. Oe 45 
Solution to about 100 Ibs. pressure........... 0 45 
Solution maintained to 100 Ibs. pressure...... 1 15 
SG DG GENEL vo odvevc caccewecceccare 0 15 

Tee WO 5 cen 0000s Kees Ode 4esGhnesnus dee o 7 15 
If steaming time is reduced 2 hrs. then total 

CHO coe teresa ee cctisk cieged deewcedbedecees 5 15 


Wellhouse Process. 

This is often referred to as the Zinc Tannin 
Process and consists of impregnating the wood 
fibers with a hot solution containing about one 
half pound of dry zine chloride plus %% of glue 
or gelatine per cu. ft. of wood, then following by 








FIG. 1. VIEW OF STORAGE YARD OF PENNSYLVANIA R. R. TIMBER PRESERVING PLANT, 
MT. UNION, PA. 


six to twelve months. Steaming ties requires 
from two to four hours; steaming timber four to 
eight hours, depending on structure of material. 
The time required to treat any wood depends 
upon the structure of the wood, size of wood, 
shape of wood, seasoning, method of treating, 
preservative used and the residual preservative 
left in the wood after treatment. 


Treating Processes, 


The following methods of treating timbers are 
receiving the most consideration: 


1. Burnettizing process. 


2. Wellhouse process. 

3. Absorption process. 

4. Full cell creosote process. 
5. Rueping process. 

( 


i. Lowry process. 


7. Card process. 

These processes, with the exception of the Ab- 
Sorption Process, are manipulated by mechanical 
contrivances such as pressure pumps, vacuum 
Pumps ind air compressors, and can be controlled 
to suit the wood structure, while with the Ab- 
Sorpti Process the treatment is governed by 
tempersture and atmospheric pressure, there- 
fore is \imited to certain woods. 


TEM’ERATURES WHILE TREATING.—The 


averag: temperatures while testing are as follows: 
lieht creosote off ...... a hee ee -170° F. 
Heavy creosote oil ...... FEY ERERNERS 180° F. 


Zi.c chloride solution ............-140° F. 


injecting a second solution containing %% of 
tannic acid. The purpose of the tannin is to 
solidify the first injection to prevent leaching 
and is operated as follows: 

The wood is first air seasoned in the open or 
steamed in retorts to expel the moisture, then a 
vacuum is produced and maintained until solu- 
tion is introduced and wood is completely sub- 
merged, the pressure is then increased about 100 
to 125 Ibs. per sq. in. by pumping in additional 
solution until required penetration and impregna- 
tion is obtained, when solution is drained from 
retort and.the second movement takes place by 
filling the retort with solution containing tannic 
acid and increasing the pressure by pumping ad- 
ditional solution at about 100 or 125 lbs. per sq. 
in. until required penetration is obtained, when 
solution is drained from retort. 


APPROXIMATE TIME REQUIRED. 


Maximum 
time. 
Hrs. Min. 
Steaming to 20 Ibs. pressure. ................ 0 » 
Steaming 20 to 35 Ibs. pressure............. 3 30 
Blowing off shea «oi ches cdcccssuvdvasuer cs 0 65 
VOOR ncn dc tides os nece subs Cees seaees oF 0 
Solution and glue to 100 Ibs, pressure....... 0 4 
Solution and glue maintained at 100 Ibs. 

PPEOBUTO 22. ccc crcccccsccedccsecntedee wn obt. 2 15 
Forcing back solution and glue............. eocn@ 15 
Tannin introduced to 100 Ibs. pressure....... 0 2 
Tannin maintained at 100 Ibs. pressure...... 0 
Forcing back tannin .....+.+.+++. etccocesese O 15 

Total cycle .....c-ccvesscnes cecvcsscseece 8 @ 
If steaming time is reduced 2 hrs. then total 

cycle equals .......-++-+++ tocessecceceeee GC 40 


Absorption Process. 

This is often referred to as the Non-pressure 
Process and consists of submerging the wood in 
a boiling preservative at a temperature of from 
180° to 230° F., then following with a cold pre 
servative as follows 

The wood is first air seasoned in the open to 
reduce the moisture, then placed in either an open 
or closed receptacle where it is submerged in a 
hot preservative which expels the air and addi 
tional moisture, the receptacle is then drained 
and the wood submerged in a cold preservative 
The first movement opens the pores or cells of 
the wood forming a vacuum within, while the 
second movement causes absorption due to the 
difference in temperature and atmospheric pres 
sure. This process can be used in either open 
tanks or closed retorts For treating the butts 
of poles, fence posts, piling and small quantities 
of ties the open tank is satisfactory, but for 
treating large quantities of material the closed 
retort is recommended where thorough impreg 
nation is desired. 

The time of treatment is as follows 

TIME REQUIRED 

Green Timber: 

Boiling hot preservative from 8 to 10 hours 
Bath in cold preservative from 8 to 16 hrs. 
Total time of treatment, 16 to 26 hrs. 

Seasoned Timber : 

Boiiing in hot preservative from 3 to 6 hrs 
Bath of cold preservative from 4 to 8 hrs. 
Total time of treatment. 7 to 14 hrs. 

With this process it is possible to impregnate 
a limited class of woods with about 6 to 12 Ibs 
of creosote oil per cu. ft. 


Full Cell Creosote Process. 

This consists of impregnating the wood fibers 
and cells of ties with 6 to 12 lbs. of creosote oil 
per cu. ft. and timber and piling with 10 Ibs. to 
20 Ibs. of creosote oil per cu. ft., as follows 

The wood is first seasoned in the open or 
steamed in the retorts {generally both) to reduce 
the moisture and expel sap, then a vacuum is 
produced and maintained until creosote oil is in 
troduced and wood is completely submerged. The 
pressure is then increased to from 100 to 125 Ibs. 
per sq. in. and maintained until the desired pene 
tration and impregnation is secured, when creo 
sote oil is drained from tanks. In some cases a 
vacuum is produced and maintained at the finish 
to drain the surplus oil from the exterior of 
wood to prevent loss by drippage after wood has 
been removed from retorts. 


APPROXIMATE TIME REQUIRED. 


10-ib. Treatment. Hrs. Min. 
Steaming to 20 Ibs. pressure...... TET ee ek A) 
Steaming 20 to 35 Ibs. pressure........... oat 30 
Sees Gee OUI ii ceca tile ond nedass cace wie @ 15 
WOE ccvctkebaee Cpe e PST eer ere e PPere 0 45 
Creosote to 100 Ibs. pressure ................ 1 30 
ee Ge QE onc < dds uu d't cc ntenuese 0 15 
WNODOEE yet cuverveowss os 0 30 

OOD GOO 6 cee chee tcdubeKekbencdivddds , 7 15 
If steaming time is reduced 2 hrs. then total 

GE Ge 4b oda Us ddv ous dn ideré cvcoceds 5 15 


Rueping Process. 

This is often referred to as a partial cell treat- 
ment and it is used principally in connection 
with creosote oil. It consists of forcing com 
pressed air into the pores or cells of the wood, 
then at a higher pressure forcing in creosote oil 
without relieving the air pressure. Upon re 
lieving the combined pressure the air expands 
and forces out surplus oil, leaving the wood 
fibers impregnated. 

The wood is first air seasoned in the open or 
steamed in the retorts (sometimes both) to re 
duce the moisture, then a vacuum is produced 
and next the air is compressed to from 80 to 
100 Ibs. per sq. in.; thus filling all the wood cells 
with compressed air and by air equaljzing reser- 
voirs or pumps the retorts are filled with oil 
without releasing the air pressure. The oil 
pressure is thus started at from 80 to 100 Ibs. 
per sq. in. and gradually increased to about 100 
or 150 lbs. per sq. in., having the effect of com- 
pressing the air in the cells to a smaller volume 
and permitting about 10 to 12 Ibs. of creosote 
per cu. ft. to enter. The pressure is then re 
leased and oil drained from retorts, then a 
vacuum is produced, which causes the air within 
the cells to expand and forces the surplus oil 
out of the wood, leaving the wood fibers impreg- 
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WEIGHT OF CREOSOTED TIMBER. Burnettizing Process. 
Lbs. of creosote in each ft. of timber......-.e++seeees 6 8 10 12 14 16 18 20 Wellhouse Process. 
Lbs. creosote in 1,000 ft. B. M....... IE LEE IORER 500 667 834 1,000 1,167 1,333 1,500 1,667 


Weight of 1,000 ft. treated timber........ 





nated with from 4 to 6 Ibs. of creosote per cu. ft. 
This process is best adapted for treatment of ties. 


APPROXIMATE TIME REQUIRED USING EQUALIZ- 
ING CYLINDERS, 


Hrs. Min. 

Air to 80 Ibs. pressure ......cs-eeeeeeeevers Oo 30 
Transferring Ol] ..cccccccsescccsvevcccosess 0 20 
Creosote to 150 Ibs. pressure .............++ 1 30 
Maintaining 150 Ibs. pressure .......++-sse0% 0 15 
Forcing back off ...cccessccccccscccvcsecese o 2 
WE © Sus ois oc ee ee dees RVeb Coa yeaeet WATS 1 0 
Maintaining VACUUM ......ceeeeceeeeveceeee 0 15 
GRE ic hsp dined cnnkee cheenras?setsehaan 0 10 
Total CONS o's 0s ies 6b cn cbs Vssiw ee ee bso deee 4 20 


This time is based on thoroughly air seasoned 
ties. 


Lowry Process. 

This ts often referred to as a partial cell treat- 
ment and it is used in connection with creosote 
oil. It consists of forcing creosote oil into the 
wood cells and then drawing out by vacuum the 
surplus oil, leaving only the wood fibers impreg- 
nated. 

The wood is first air seasoned in the open, then 
placed in retorts and submerged in creosote. The 
pressure is then applied by forcing in additional 
creosote of 10 to 12 Ibs. per cu. ft. at about 180 
Ibs. pressure so as to saturate the pores and 


3.833 4,000 4,167 4,333 4,500 4,666 4.833 5,000 








wood to prevent loss by drippage when wood is 
removed from retort. 

It is necessary to keep the emulsion constantly 
agitated to prevent a separation of the zinc and 
creosote and to accomplish this a centrifugal 
pump draws the emulsion from top of retorts and 
discharges into the bottom through a perforated 
pipe. 

This process is used principally in the treat- 
ment of ties. 








Hrs. Min 
Steaming to 20 Ibs. pressure................ 0 380 
Steaming 20 to 35 Ibs, pressure 3 30 
Blowing off steam ........... 0 10 
WROEE Sawcnestatcsenvivess 1 00 
Emulsion to 120 Ibs. pressure .. 1 0 
Maintaining 120 Ibs. pressure .. 1 30 
Forcing back oil , eee 
WHT = no ccc ccees 0 20 
ee ere Cre ree 0 10 
Webel sei WbeRE ys veckacess sucetnnerats 8 BS 
If steam time is reduced 2 hrs, then cycle 
NAIR cass 90d 00 bs houeue hers ode aie makenrs 25 


Selection of Process. 

There is a great diversity of opinion among 
engineers and operators as to what is the best 
process or preservative to use. However, it is 
reasonable to assume that the foregoing are re- 











FIG. 2. TIMBER PRESERVING PLANT OF PENNSYLVANIA R. R., MT. UNION, PA., SHOWING 
LOCOMOTIVE AND CHARGE OF CARS COMING FROM RETORT. 


cells, after which the retort is drained and a 
quick vacuum is produced and maintained from 
1% to 2 hours, leaving the wood fibers impreg- 
nated with from 4 to 6 lbs. of creosote per cu. 
ft. This process is used principally in the treat- 
ment of ties. 
APPROXIMATE TIME REQUIRED. 

Ties thoroughly seasoned: 


Hrs. Min 

Creosote to 180 Ibs. pressure...........++.6+- 00 
Draining oil from retort .........6es-eeee eee 0 10 
VAGUE <.0icccn cabana dtidwnes4hs 004s beets tee 2 00 
Draiming ..c.ccccsncescccsccvesesscescecens 0 10 
Total cycles about .......-.ceeeeeseeeerens 4 20 


Card Process. 

This process consists of impregnating the wood 
cells with an emulsion consisting of zine chloride 
and creosote oil. 

The wood is first air seasoned in the open or 
steamed in the retorts (generally both) to reduce 
the moisture and expel the sap. Then a vacuum 
is produced and maintained for one hour, when 
retort is filled with the hot emulsion consisting 
of %-lb. of dry zinc and from 1% to 4 Ibs. of 
creosote per cu. ft. The pressure is then ap- 
plied by forcing in additional emulsion at about 
100 to 150 lbs. pressure per sq. in., after which 
the retort is drained and a vacuum produced 
and maintained for about 30 minutes to draw 


ceiving the most favorable consideration by the 
leading railroads throughout the world and es- 
pecially in our own country. 

The question of treatment is resolved to a 
matter of investment and to secure the best re- 
Sults, the wood must be treated so that the 


chemical life will be equivalent to the mechani- 
cal life. Therefore, in considering this vital 
problem, the mechanical arrangements should 
be just as important as the treatment. In many 
instances the initial cost of treatment has been 
the important factor and the cost of treatment 
will assume the following rotation: 





ZINC CHLORIDE TREATMENT WEIGHTS. 


Card Process. 

Rueping and Lowry Processes. 
Absorption Process. 

. Full Cell Process. 

The full cell creosote process is the 
pensive first cost, and is probably cons; 
very best for all conditions. It is pa: 
adapted for treatment of piling and 
whereas the others are being used the 
tensively in the treatment of ties. 

The Absorption Process is advocated 
engineers as a very cheap installation an 
factory treatment for general work and 
small quantities are to be treated and ti: 
no consequence, but to date it is not a t! 
success for plants that handle large qua 
and where absolute control of treatment 
sired. To secure uniform impregnation, 
obviously necessary to use mechanical ap; 

From modern practice it is evident t} 
partial treatment for ties and full cell tr. 
for piling and timber is the most fa ible 
among consumers. 


PAP wh hy 


Mechanical Equipment. 


The equipment required for a timber treati; 
plant will depend entirely on the proc: 
wood to be treated, but will generally b. 
posed of the following: 

1. Boilers for supplying steam to ma: 
heating coils and steaming timber. 

2. Vacuum pumps for withdrawing the mois 
ture, sap and surplus preservative. 

3. General service pumps for transferring the 
preservatives from tanks to retorts. 

4. Pressure pumps for injecting the preserva- 
tive into the wood cells. 

5. Air compressors for blowing back the oil 
from retorts to tanks and, in the Rueping Pro 
cess, for manipulating the first operation 

6. Fire pumps for protecting the timber in 
yards and buildings. 

7. Feed pumps for supplying boilers. 

8. Heaters for heating boiler feed water 

9. Engine and generator unit for electric 
lights and supplying current to operate electri: 
yard locomotives. 

10. Steel and wood tanks for storage of pre- 
servatives and water. 

11. Tie and: bolster cars for the transferring 
of timber to and from retorts. 

12. Transfer cars for cylinder entrance. 

13. Hoisting engines for handling cars in 


yards. 


14. Electric locomotives for handling cars in 
yards. 

15. Overhead equalizing reservoirs for trans 
ferring oil. (In the Rueping process.) 

16. Underground reservoirs for quick dis- 
charge of retorts. 

17. Piping and fittings. 

18. Steel buildings. 

RETORTS.—The retort is a horizontal cylinder 
arranged with a closed head on one end and a 
door on the other, or doors on both ends. The 
inside of retort is fitted with rails to permit fill 
ing with ties, timber or piling on portable cars, 


and the rails are so arranged that steam coils 
having the maximum heating surface can be 
placed between. The object of steam coils is to 
maintain a high temperature of the preservative 

The retorts are supported on stationary and 


expansion saddles, which can be arranged for 
either timber or concrete foundations. 


One-half pound of zine chloride per cu. ft. Zinc chloride solution at 8.46 Ibs. per gal. Specific gravity. 
1.015. Absorption about 45%. 
Kind of Tie. Hewn Tie. 8 
Size of Tie. 6x8in.x 6x8in.x Tx9in.x 7% in. x 
8 ft. 8 ft. 6 in. 8 ft. 8 ft. 6 in. 
Ge: Tt ene Geis icncicvs tens sbikeSe dr ak ieaes 62 2.78 3.45 3.66 
Weight ef Groot tle Om IRBs ic. s scone cvness ceesawi bees 137 145 180 1 
Weight of Seasoned tle im IbDS........0eeseeeeecseecees . 105 112 138 fl 
Weight of dry zinc per tie in Ibs.............e.eeeees 1.31 1.39 1.72 1.88 
Weight of solution per tie im Ibs. ............. cee eeees 76.50 81.00 101.00 107.00 
Total weight treated tle im IDS. .........ceseceweeeeees 181.50 193.00 239.00 228.00 
4 Sawed Ties. ee 
Om. £0. tm ened Hee cccccicvcevecdccdese cotbucevevetece 2.67 83 3.50 - 
Wolght Of Greed the 80 WBsccc oo cicvecssceacdsasebasces 139 1 182 1M 
Weight of Seasoned tie im IDS...........ecceceecscsvces 107 114 140 170 
Weight of dry zinc per tie in IbS..........see.seee bia 1.34 1.43 1.75 aoe 
Weight of solution per tie im Ibs. ..........secseeee oe 17.80 102.00 ap 
Total weight treated tie im Ibs.............se005 ciexen 184.80 196.50 242.00 279.00 
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October 14, 1909. 
———_ 
Tl mercial sizes of retorts are as fol- 
oe 74 in. dia. x 132 ft 
40 ft. n. be 
i Tae 84 in. dia. x 108 ft. 
72 in. dia. x 108 ft. 84 in. dia, x 132 ft. 
=> in. dia. x 182 ft. 108 in, dia. x 182 ft. 
=4 in. dia, x 52 ft. 108 in. dia. x 150 ft. 
+4 in, dia. x 108 ft. 


The retort shells are made of the very best 
open hearth flange steel of thicknesses ranging 
from %-in. to 1 im, depending on diameters, 
working pressure and preservative used. With 
some preservatives the chemicals cause rapid 
deterioration of the plates, while other preserva- 
tives have no effect on the plates. 

RETORT DOORS.—The most important detail 
in connection with a plant are the retort doors, 
the construction of which depends on the work- 
ing pressure. There are four standard types, as 

lows: 

a plain bolted door with slotted holes and using 
ordinary tee head bolts, for low pressures. 

A spider door with center screw and lever nut 
arranged so that each lever has independent 
connection to frame, for low pressure. 

A spider door with center screw and lever nut, 
arranged so that the levers are connected to 
frame by a continuous flange ring, for high pres- 
sures. 

A solid cast steel bolted door with slotted holes 
using tee head swing bolts, for high pressure. 

All types of doors are made with a projecting 
circular spigot which matches a circular groove 


in the frame and the joint is formed by insert- 
ing a gasket in the groove, which is usually made 
of asbestos rope thoroughly dipped and painted 
with a mixture of graphite and oil. 

It is a matter of opinion among operators as 
to which type of door is the best. Where time is 
an important factor the spider door is possibly 
the best, for it can be opened or closed in about 
2% min., whereas the other bolted doors required 
about 5 min. The bolted doors have less parts, 
therefore cost less to maintain than spider doors. 

TRAM CARS.—A very important detail in con- 
nection with any timber treating plant is the cars 
for transferring the timber to and from the re- 
torts and storage yards. 

The two types of cars used for this purpose are 
the “tie car,” for carrying ties, and the “bolster 
car,” for carrying timber, piling, poles, etc. 


Piling. 

Piling will range from 8 to 20-in. diameter and 
from 10 to 90 ft. long. Average sizes running 
about as follows: 

10 in. dia. to 14 in, dia. by 28 ft. long. 
11 in. dia. to 15 in, dia. by 40 ft. long. 


8 in. dia. to 18 in. dia. by 60 ft. long. 
8 in. dia. to 20 in. dia. by 90 ft. long. 


The average treatment of piling is from 10 lbs. 
to 20 lbs. of creosote per cu. ft. 

Green piling will weigh about 55 Ibs. per cu. ft. 

Seasoned or steamed piling will weigh about 40 
Ibs. per cu. ft. 

The actual cost of treating piling will be about 


TABLE I.—SHOWING CAPACITY OF TIMBER PRESERVING PLANTS. 
-————— Capacity Per Year of 300 Days ———_—_—__—_, 





8 Charges to Each Retort~ 
Per Day of 24 Hours. 
Burnettizing—Wellhouse, 


Size of Plants. 


Treating Pr 





e4 Charges to Each Retort-y 
Per Day of 24 Hours, 
Rueping & Lowry. 


Card and Full Cell. 


B 
in 
g 


Plaot No. of -—Cylinders—, No. of 

No. Cylinders. oo —— Ties 
ns, " 

1. acueseeewes 1 74 42 171,000 
2 itches 1 74 50 205,200 
3 s,s beseee 1 74 108 273,600 
Weer ee 1 74 132 540,000 
5 cceesteawean 2 74 132 =1,080,000 
6 ssieceeccens 3 74 132 =1,620,000 
7 ssaakaumeuee 4 74 132 2,160,000 
S  sseseenenes 5 74 132 ~=.2,700,000 
9 vecnsueannee 6 74 132 83,240,000 
10: .<coskeanen 1 84 108 585,000 
il -. .ceceeiveaen 1 St 132 720,000 
13. i sedahehene 2 St 132 = 1,440,000 
3 .sceewenene 3 84 132 2,160,000 
4. cdveeceannn 4 St 000 


Thousand Thousand 
Ft. of No. of Ft. of 

Cu. Ft. Lumber. Ties. Cu. Ft. Lumber. 
598,500 7,182 228,000 798,000 9,576 

» 718,200 8,618.4 273, 957,600 1,491.2 
957,600 11,491.2 346,800 1,213,000 14,556 
1,890,000 a 720,000 2,520,000 30,240 
3,780,000 45,360 1,440,000 5,040,000 60,480 
5,670,000 68,040 2,160,000 7,560,000 90,720 
7,560,000 90,720 2,880,000 10,080,000 120,960 
9,450,000 113,400 3,600,000 12,600,000 151,200 
10,340,000 124,080 4,320,000 15,120,000 181,440 
2,047,500 24,570 780,000 2,730,000 32,760 
2,520,000 30,240 960,000 3,360,000 40,320 
5,040,000 60,480 1,920,000 6,720,000 80,640 
7,560,000 90,720 2,880,000 10,080,000 120,960 
10,080,000 120,960 3 000 440,000 161,280 


‘ 


=" 
| # 


$0.10 per cu. ft. for a 10-Ib. treatment, and for 
each additional pound add one cent per cu. ft., 
all depending on treatment and structure of 
wood. 

Shipment of Treated Wood. 

Creosoted ties and timber are shipped in cattle 
cars, gravel cars or flat cars, and never in box 
cars, as the creosote odor is detrimental to pro- 
visions. 

A 32-ft. cattle car will hold about 300 ties. 

A 42-ft. cattle car will hold about 400 ties. 

A gravel car will hold about 280 ties. 

A flat car will hold about 170 ties. 

Estimated Cost of Treatment. 

The spacing of ties is governed by the traflic, 
but for estimating purposes allow about 2,880 of 
7 x 9-in. x 8-ft. and 3,168 of 6 x S-in. x 8-ft. ties 
for each mile of track. 

APPROXIMATE COST OF TREATING TIES, 
EXCLUDING ROYALTY.—<Average size tie 7 x 
9 in. x 8 ft. equals 3.45 cu. ft. 

“B”’—Burnettizing, about %-lb dry zinc per 
cu. ft. $0.12 per tie. 

“C”—Wellhouse, about %-lb. zinc per cu. ft. 
plus glue and tannin, $0.16 per tie. 

“D”"—Card, about 1% Ibs. creosote and %-Ib. 
dry zinc per cu. ft., $0.18 per tie. 

“E’’—Rueping, about 6 lbs. creosote per cu. ft., 
$0.225 per tie. 

“F’’—Lowry, about 6 lbs. creosote per cu. ft., 
$0.225 per tie. 

“G"—Absorption, about 6 Ibs. creosote per cu. 
ft., $0.23 per tie. 

“H”—Full cell, about 10 lbs. creosote per cu ft., 
$0.335 per tie. 

Above costs are based on creosote oil at $0.07 
per gal. and dry zinc chloride at $0.04 per Ib. 

It costs about 1%-ct. per tie to handle in the 
yard. 

TIMBER.—The cost of creosoting timber with 
10 lbs. of creosote per cu. ft. will be about $8 
per 1,000 ft. B. M., and for each additional pound 
of creosote used add about $0.75 per 1,000 ft. 
B. M. based on creosote oil at $0.07 per gal. 

The cost of Burnettizing timber with %-Ib of 
dry zinc chloride per cu. ft. will be about $4 per 
1,000 ft. B. M. board feet. 

PLANT ARRANGEMENTS.—The general ar- 
rangement of plants will depend on the follow- 
ing conditions: 











Tie storage is based on 75% 0 
Creosote ofl is equal su 
Track is based on Tbs. per yd. rail. Steel at 
Retorts are designed for 


Plants are arranged for either 
ats are r 

Hoists are for transfering tram. 
Where plants are treating piling 


ly capacity of plant, or 9 months’ seasoning. 
ly when running. 

per ton, ties at 50c. each and laying track at 10c. per ft. 
ng pressure of 250 Ibs. 


in. 
. meping, Lousy é¢ ened prose. 
it locomotives are to be used, add or in accordance. 
and timber it is necessary to have a traveling yard crane, which will cost about $5,000 to $7,000, depending on capacity. 


Plant number ........ casts UE ieanbeamags 4 2 bs é 5 $ 7 
Acres required for complete plant and yard........-+++- 5i 7 
Total ten, san ccyonaat pinta 2 SURES INE 170,000 .000 260,000 540,000 1,080,000 1,620,000 2,160,000 
Storage: Equivalent in 1,000 board ft. of lumber........ 7,040 8,490 10,770 22,400 45,000 67,000 90,000 
Capacity: 

eS ee a ee ere 110,000 133,000 168,000 350,000 700,000 1,000,000 1,400,000 

Wether SUMMIT oe. ccccs cc cccceste ence 7,200 8,500 11,000 22,500 45,000 67,500 ‘90,600 

* Total miles of track im yard........cccessecccecccccess 1.00 1.23 1.23 2.8 5.6 UT 8 
Length of loading platform...........scecesccecevesecs 126 ft. 150 ft. 325 ft. 400 ft. 400 ft. 530 ft. ft, 
Wet. Ww Wet. Wet. Wat. Wet. 
Particulars Of COSES.....cceccecccsccecceceescesscnevecs in tons. Cost. in tons. Cost. in tons. Cost. In tons. Cost. Intons. Cost. intons. Cost. in tons. Cost. 
MachiNGEY . scuba vaxALAAGSANDUAN Les A gsnceshes veces cee 61.00 $10,600 70.00 $13,200 131.00 $21,200 163.00 $25,700 278.00 $42,000 363.00 $54,400 458.00 $66,900 
Creosote tamkS ...ccccscccsvccces Seeeatdncs sweoesducses 24.30 1,900 29.00 2,260 50 2,850 45.00 3,900 90.00 6,950 123.00 9,500 205.00 16,000 
Water (nGRh: scit-dredessdebeios Sdnesee es seweess shoes 3.00 360 3.70 440 480 570 (9.70 1,160 17.50 2,100 27.00 3260 35.00 4.200 
TFAM CAPS s.sscseese RP pensticy uwhibieneks toe agen noses 25.00 1,980 2830 2,340 61.00 4,860 75.00 6,000 148.00 11,820 22000 175580 293.00 23,400 
Fire SOT VICO ak tvs svcd sav teeawn secasgecadecccccvocsecee 11.50 800 13.60 950 17.20 1,200 35.80 2,500 71.60 5,000 105.00 7,300 140.00 9,800 
Yard Rete’ cocccthictubyauanes oFataee ens cbevawes coos 3. 600 4.00 700 750 1,200 9.00 1,500 18.00 3,000 20.00 3.200 2200 3400 
Steel bulking. riers seer backs cee Verwoerd pc ccccecces 15.00 1,600 17.80 1,900 27.20 2,900 30.00 3,200 37.40 4,000 67.50 7.200 84.00 9,000 
Excavating and Foundations.............0.+eeseseeeeee eee 1,150 «+++ 1,850 ssee. 2,000 coos §=—2,250 owee 2,800 see 5,000 eee 6,300 
Loading pintQQGWh:. dbsaw ks cdew tebesicwbenwssveccccvces seen 630 ase TO cose 1 osee 2,000 one 2,750 re 3,640 ee 4,500 
Tracks ..:4s<shceMMRMEACENsshtbenbagssaeedad a00se 105.00 5,400 130.00 6,800 130.00 §.600 294.00 14,900 500.00 29,800 810.00 41,000 1,040.00 52,600 
ee PPP CPT Co ip es Fe pe EE RES eg ane knee erve 700 eee 800 eeece ,000 sees 2,000 cose 3,900 pA erat 5,900 aera 7,800 
Total... nc sssMNN ARNON MEREAUAD ES cCVSbep en sees eres 248.40 $25,720 296.40 $31,290 415.20 $46,005 661.50 $65,110 1,250.50 $114,120 1,735.70 $157,980 2,277.00 $203'900 
Plant numQOl cc deeb bankas es ce dsb bike been < ches Stee pA a Pg B 12 13 4 
Acres required for complete plant and yard............. 78 ‘ 
Total tiem . ssvscueewen : EE - Le PERe PAS CEES abv 002 ce 00 2,700,000 3,240,000 585,000 720,,000 1,290,000 2,160,000 2,880,000 
Storage: Equivalent in 1,000 board ft. of lumber........ 112,000 134,000 24,200 30,000 53,500 90, 118,000 
apacity: 

Creosote im gallOMS 2.5.0... cccccccccccccccecvescece 1,700,000 2,000,000 380,000 500,000 1,000,000 1,500,000 : 

Water in qutean et Ltr OPE Nnds Se ieAiiecses 110,000 135,000 25,000 30,600 60,000 90, r me 
Total miles of track im yard.........:.scscscsseeceees 12.5 14.2 Px 3.5 1 10.00 128 
Length of loading pletform............cssececesevceees wee ft. he ft. wee ft. we ft. we ft. 530 ft. 700 ft. 
Particulars @f @OUMBy sis o¥i00s sks cpesviecesvescesevcovees in tons. Cost. in tons. Cost. Intons. Cost. Intons. Cost. intons. Cost. intons. Cost. in tenn ae 
Machinery ...:sdsdubalbehasduends ake <aerahonsuasccecens 544.00 $79,400 634.00 $85,900 185.00 $28,900 225.00 $34,700 384.00 $57,800 507.00 $89,200 656.00 $100,800 
Cressote tag 5 aa caies avaoiGabehs cacarase tcopenee 225.00 17,600 243.00 19,000 52.50 4,100 61.50 4,750 123.00 9,500 184.50 14,250 00 =: 19.000 
Water tanbe .icissdahdissPuessiovreceeus Mivescestoves 44.00 5,230 53.00 S500 10.80 1,290 13.00 24.00 2870 95.00 4200 denon 12:900 
THOM CARS .«ckk d ia aMUNA Es < bikthes besGenss saccece 365.00 29,160 440.10 85,040 66.00 4,200 82.00 6,500 160.00 12,805 240.00 191045 31900 25'350 
Fire servis ix ch guasencucncaadenanes opaWdesiae oan a 177.00 12,400 20800 14,500 37.00 2,600 47.00 83.00 5,800 1,400.00 9,750 1,860.00 13'000 
Yard holets 50g dthaenndebanguseds oe thdoneeh dececcass 24.00 3,000 26.00 3,800 10.00 1,600 12.00 2,000 24.00 4,000 ' 25.00 4200 "2600  4'400 
Steel buildings s dcsusdeucvonbees os SGaRUE DEF vc bedesceve 101.00 10,800 114.00 12,000 32.70 3,500 41 400 58.00 6,300 801.00 8,600 1,000.00 10,700 
Excavating and Foundations................seseseceess sore T8000 we MOD we, 240... 3100 .... 4400 .... 6000... TBD 
Leading platimil: setgass 00s i00 subs tekveschescaee ceo. ---. 800  .... GO .... LO ... es lee Eee 5,600 
i Teme ww mee eee reeeesesees Ce eee eeaeeeeeeeseseere 1,310.00 —_ 1,500.00 = rx} 370.00 No 640.00 #53 200 1,070.00 53,600 1 500.00 73°800 

+00 sees Re EbesPeadyeAb bGnikc desi iv aioguee woos 00 i. . ss ‘ er ies SMa SSE Sateny: : 

Teta)... icc Dei beds eCha ribs vetete ot cdsvctinns 2,790.00 $243,540 3,218.00 $277,140 694.00 $67,655 851.50 $83,550 1,497.00 $143,375 4,252.50 $221'145 5,655.00 = 
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1. Amount of ties, lumber, piling, etc., to be 
treated per year. 
Nature of wood to be treated. 


4. Time required to season the wood. 
4. Location for receiving and distribution of 
material. 


». Drainage of yards. 

6. Construction of buildings. 
Fresh water supply. 

S. Process to be used. 

¥. Working pressure for retorts. 


The storage of ties or lumber will depend on 
arrangement of plant and method of piling the 
tiniber or ties. The best yards are layed out so 
that the length is about four to five times the 
width and the tracks from 50 ft. to 65 ft. c. to c. 
A very convenient form of piling the ties is to 
lay two ties on the ground to act as sills, then 
place crosswise on top seven ties, equal distance 
apart, and continue upward to a height of 22 
ties. This arrangement permits of a good air’ 
circulation and is convenient for handling. 

When estimati@g on total yardage required for 
buildings, loading platform, tracks, etc., it is. safe 
to allow 1.57 sq. ft. of land for each tie. 


Capacity and Costs of Plants. 
‘Tables I-II. give the capacities and costs of 
plants that are designed for modern practice, and 
as it is not possible to give exact costs on ac- 
count of the complex conditions, the reader will 
realize the value of these tables for estimating 
the costs of proposed propositions. 


Modern Plants. 

Two very interesting plants have recently been 
constructed by the Pennsylvania R. R. Co.; one 
at Mount Union and the other at Greenwich 
Point, Philadelphia, Pa. Although these plants 
have been in qperation a short time, they have 
proved successful. 

The Mount Union plant, shown on photographs, 
will have a capacity of about 500,000 ties per 
year, and consists of one retort 74 ins. in diam- 
eter by 132 ft. long, designed for working pres- 
sure of 250 Ibs. per sq. in., with the necessary 
auxiliaries, such as air compressor, vacuum 
pump, oil pressure pump, general service pump, 
boiler feed pump, Card circulating pump, boilers, 
heaters, electric lighting set, wooden tank for 
zine chloride, steel tank for storage of creosotes, 
steel tank for water storage and complete equip- 
ment of tie and bolster cars. This plant is de- 
signed for treating principally mixed oaks with 
modern processes, using either creosote oils or 
zine chloride as the antiseptic. 

The buildings are of steel construction through- 
out and the storage yard is well equipped with a 
fire system. 

The plant at Greenwich Point, Philadelphia, 
consists of one cylinder 74 ins. in diameter by 40 
ft. long, together with air compressor, general 
service pump, boiler, and vertical tanks. This is 
essentially a non-pressure plant and is arranged 
for securing the necessary impregnation by ab- 
sorption due to the difference in temperature of 
the oils and atmospheric pressure. 

At present time the creosote oils are being se- 
cured from Germany through the importers, C. 
Lembcke & Co. The oil is transported in tank 
steamer holding about one million gallons and is 
transferred at the docks into two 500,000-gal. 
storage tanks, there to be distributed in tank 
cars over the system. 

These plans were designed and installed under 
the direction of Mr. E. A. Sterling, Forester of 
the Pennsylvania R. R., and Mr. G. B. Shipley. 
The Allis-Chalmers Co., of Milwaukee, furnished 
the complete detail machinery designs and all 
machinery erected on foundations. 

—_—eee eee 

A SPEED RECORD FOR AMERICAN WARSHIPS was 
made by the United States torpedo boat destroyer ‘‘Reid” 
on Oct. 6, 1909, when this vessel on a trial trip made 
her fastest mile over a measured course at a 34.548 
knot speed, nearly a knot better than the record made 
by her sister ship the ‘‘Flusser."" The mean of the 
top speed runs of the “Reid’ on this standardization 
trip was 33.75 knots, and a shaft-horsepower of 15,000 
was developed. These two destroyers, twin ships built 
by the Bath Iron Works, of Bath, Me., are 294 ft. long, 
26 ft. beam and 8-ft. draft. They each have a tonnage 
of 902 and are driven by triple screws, connected to 
Parson's turbines. 





City Planning in Pittsburg. 

The Pittsburg Civic Commission, a body of 16 
men, all prominent, in representative responsible 
positions and serving voluntarily, appointed by 
Mayor Guthrie, is generally regarded as the out- 
come of the so-called Pittsburg Survey, which 
was, in brief, a broad study of the people, their 
city and their work, under grants of funds from 
the Russell Sage Foundation for the Improvement 
of Living Conditions.* The Commission has even 
been styled a “permanent survey” with its various 
committees on public health, housing, transporta- 
tion, industrial accidents, education, courts, 
charities and civic plans. 

The President is Mr. H. D. W. English, former 
President of the Chamber of Commerce, with 
three Vice-Presidents, Mr. D. P. Black, President 
of the Real Estate Trust Co., Mr. J. W. Beatty, 
Director of Fine Arts of the Carnegie Institution, 
and Mr. H. J. Heinz, President of the H. J. 
Heinz Co., food packers. 

Among the Commissioners and Chairman of the 
Public Health Committee the engineering pro- 
fession will recognize Mr. Maurice Knowles, M. 
Am. Soc. C. E., Chief Engineer of the Pittsburg 
Bureau of Filtration. The routine work of the 
Commission is in the hands of Mr. Allen T. 
Burns, General Secretary, and Mr. J. J. Donnell, 
Treasurer. The work is supported by contribu- 
tions. : 

The Commission has associated with it an Ad- 
visory Board, whose personnel includes such 
well-known men as R. W. De Forest, Paul V. 
Kellogg and Seth Low of New York City, Mr. 
Joseph A. Holmes, of the U. S. Geological Sur- 
vey, Washington, Mr. C. J. Bonaparte, of Balti- 
more. Mr. G. W. Guthrie, Mayor of Pittsburg, is 
Chairman of the Advisory Board, with Judge 
Joseph Buffington, U. S. Circuit Court, as Vice- 
Chairman. 

The Commission is at present turning its at- 
tention, amongst other things, to city planning, 
with the view of making it possible for the com- 
munity to control the physical development of 
the industrial district, making that growth satis- 
factory and economical. Mr. Bion J. Arnold, M. 
Am. Inst. E. E., of Chicago, Mr. John R. Free- 
man, M. Am. Soc. C. E., of Providence, R. I., and 
Mr. Frederick L. Olmstead, of Brookline, Mass., 
have recently been retained in an advisory ca- 
pacity for this work. These men will not pass 
judgment on any single specific proposed im- 
provement, but at first will advise the Commis- 
sion, as their professional experience allows, as 
to how the general problem may best be ap- 
proached. The following summary of the lines 
of investigation to be scrutinized by the Advisory 
Board is taken from a letter from Mr. Olmstead 
to the Secretary of the Commission. 

The important lines of investigation so far as can be 
judged from brief conversations with the Commission 2nd 
a limited acquaintance with the field are as follows: 

RAILWAY FACILITIES.—A study of the freight hand- 
ling facilities of the Pittsburg district, particularly with 
a view to forming a reasonable forecast of what en- 
largements, extensions and changes of the railroad track- 
age may be looked forward to as necessary for providing 
the most economical and generally satisfactory means of 
handling a far greater future bulk of local and through 
freight than that which has caused so much congestion 
et busy times in the past. In connection with this study, 
naturally will be taken up the question of facilities for 
the long-distance passenger traffic. 

This forecast is important not only as a means of 
enabling the citizens and the municipal officers to adopt 
a constructive and cooperative attitude in relation to 
railroad improvements but because the present and ex- 
pected locations and levels of the tracks and yards react 
in the most serious manner upon every other feature 
and aspect of city planning. 

The subject is so large and any actual accomplishment 
is so dependent upon outside railroad interests over 
which Pittsburg can exercise only a very limited influ- 
ence that work along this line must be expected to be 
e tedious process with very little results of popular in- 
terest to show for the cost of it during a number of 
years; yet it is of such fundamental importance and 
even in its early stages may be of so much indirect value 
through influencing the location and design of other im- 
~ *[One phase of the work of the Pittsburg Survey was 
described in Engineering News, June 17, 1909, under 
the title “‘Employer’s Liability and Industrial Accidents.” 
The scope and results of the survey were published in 
“Charities and the Commons’ now “The Survey,’’ for 


January, February and March. The work will eventu- 
ally appear in the publications of the Sage Foundation.) 








provements directly under municipal contro 
streets, bridges, flood protection works, 
parks and so forth, that the citizens ought to aes 
to undertake it and petiently back it up. Nae 

MAIN THOROUGHFARES.—A study of th 
of main thoroughfares and local passenger 
primarily from the traffic standpoint, (a) with 
gradually developing a plan for a broadly com 
and adequate system of such thoroughferes a; 
for the whole Pittsburg district as a basis 
matic progressive action, (b) with a view to ; 
early conclusion in regard to certain features 
plan as to which there is the most pressing ), 
ting immediate practical results, (c) with a 
tablishing permanent administrative machinery 
ing about the execution of such a plan and rie D 
and extending it. ; 

STREET RAILWAY OPERATION.—A study o 
gal and financial problem of how such chang 
brought about in the physical plant and operat 
ods of the street railway system as are necessar 
complish, first, a prompt amelioration of the pres 
vice, and later the gradual extension and deve! 
of the system on the lines of a rational gene; 
of thoroughfares as above mentioned. 

LOCAL STREETS.—A study of the secondary 
streets of the district, as distinguished from : 
thoroughfares; to be considered from the point 
of traffic, of real estate development, of econ 
maintenance and of influence upon the health and | 
ure of the citizens; (a) with the purpose of ascertaining 
and pointing out in some detail what improvements are 
generally attainable in the methods of laying out 
the methods of constructing and maintezining the various 
classes of such streets; (b) with the purpose of work- 
ing out an immediate practical program of specific jm- 
provements to be made during the next few years in the 
reconstruction and maintenance of various secondary and 
local streets in Pittsburg and other municipalities of the 
district where such improvement is most needed and 
most expedient; (c) with a view to devising and bring 
ing about the establishment of administrative machin 
ery for the intelligent and effective control of the layout 
of all new streets of secondary or local character in the 
various municipalities of the district. 

PARKS.—A‘ study of the situation in respect to parks, 
playgrounds, squeres, public buildings and other public 
properties, with a View to formulating a reasonable, sys- 
tematic policy as to the distribution thereof and a pro- 
gram of what can expediently be undertaken each year 
in the way of acquisition of sites and the development 
thereof during the next years. 

FLOODS.—A study, now going on, of the flood problem 
with a view to preparing a definite plan and program 
of improvements, correlated with plans for streets and 
railway improvements and with other features of the 
gcueral city plan. 

WATER SUPPLY AND SEWERAGE.—A study of the 
problem of water supply and sewerage for the whole 
Pittsburg Industrial District, with a view to forecasting 
the requirements of at least the next 50 years, devising 
a comprehensive general plan for meeting them econom- 
ically and suggesting where and how the responsibility 
for doing the work should be placed. 


W to 
sive 


Nays 


and in 


PRIVATE PROPERTY.—A study of the practical re- , 


sults of the existing public control over developments 
upon private property and over the maintenance thereof 
(especially in connection with the housing of the people) 
through building regulations, health regulations and 
other, exercises of the police power and through the 
incidence of taxation; with a view to determining what 
changes, if any, can expediently be made in the form 
or the administration of such regulations and taxes, 
and whether their application cannot advisedly be cor- 
related more closely with the control of street layouts. 

Adequate and comprehensive surveys and records of 
existing physical conditions being requisite as a basis 
for any and all thorough comprehensive improvement 
plans it is needful either to establish a new surveying 
corps for the district or to enlarge and reorganize the 
work of existing bureaus. 


FINANCE.—Finally a study, with which I do not un- 
derstand, that Messrs. Freeman and Arnold ani I are 
particularly to concern ourselves, inquiring into the 
financial, legal and political situation in regar’ to the 
raising of funds for works of improvement; wi'!) a view 
to determine (a) what increase, if any, in the current 
annual expenditure is possible and expedient un‘er ex- 


isting conditions, (b) what increase of resources. if any, 
can be brought about by changes in the existing con- 


ditions, through economies of administration, ‘crease 
or alteration of the taxing and borrowing powers, 
otherwise. 





A SUBWAY FOR VIENNA, AUSTRIA, is projected, 
according to the “Zeitschrift des Oesterreichischen In- 
genieur Vereines.”” This new system, which, ! built, 
will be the first subwaypin the city, Is designe: to T™u® 
in two lines crossing’ each other at right angles in the 
center of the city. The project at present calls for 
municipal ownership and the construction of 4 large 
power plant, from which light and power are (o be sold. 
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% se Seal R on Design and Construc- 
- pai of "a9 Waclation Bridge Over the 
East River at New York City. 


. time the investigation of the Blackwell's 

Is Bridge (Eng. News, Nov. 12 and 19, 1908) 
inder way, doubts were raised also as to 

‘ strength of the fourth East River Bridge, 
early completed. This is a _ wire-cable 
9 nsion structure known as the Manhattan 


Brig The doubts and suspicions were brought 
t ficial notice by a letter from a civic society 
to the Mayor, wherein an investigation by an 


outside engineer was requested. In consequence 
Mr. Ralph Modjeski, M. Am. Soc. C. E., was re- 
tained by the city to investigate the design and 
execution of the bridge fully. 

M Modjeski’s report, completed a few weeks 

and reprinted below, gives the new bridge 
ean bill of health. 

RESULTS.—The superstructure is approved as 
sufficient and excellent, with the single reserva- 
tion that the riveting of some joints of the stiff- 
ening trusses may prove slightly weak under re- 
versed stresses so as to need occasional re- 
iriving. This is not at all a vital matter. 


numerous visits to the New York office, keeping per- 
sonally in touch with the work being done there, and 
I made several visits to the work, examining its progress 
and methods of construction. 

The following computations and investigations were 
performed in order to obtain results necessary for this 
report : 

Calculations of pressures on, and stability of masonry 
and foundations; Observations by careful measurements 
of the settlement and horizontal movement of anchorages 
and of the settlement of tower piers; Examinations of 
records of construction to determine the character of 
foundations; Accurate calculations and tabulation of 
weights from actual working plans and checking them by 
comparison with shipping invoices; Caiculations of 
trusses and steel towers based on corrected values of 
dead-loads and cable pull; Calculation of stresses in 
eable and stiffening trusses based on corrected values of 
dead-load; Calculation of ordinates of the equilibrium 
polygon of the cable with panel concentrations corre- 
sponding to actual dead-load for comparison with the 
parabola assumed in the formulas; Calculation of the 
floor system; Calculation of the lateral system; Check- 
ing of the strength of all details in the superstructure ; 
Investigation of inspection performed at the mills and 
shops; Checking of main sections of material in the 
bridge by actual measurements; Making tests of cable 
wire; Making experiments to determine the conductivity 
to heat of the main cables; Making measurements of co- 

















The Bridge Seen from the Brooklyn Shore. 


The substructure of the Brooklyn side is ap- 
proved without reservation. 

The foundation of the tower pier on the Man- 
hattan side is criticized mildly, but passed as 
acceptable. 

The Manhattan anchorage is subjected to 
rather stronger criticism, because the increasing 
cable pull has moved the mass of masonry per- 
ceptibly toward the river. But on close observa- 
tion of the amount of this shifting Mr Modjeski 
reaches the opinion that the anchorage is re- 
liable, 

From a copy of the report obtained by court- 
esy of Mr. A. Johnson, Consulting Engineer for 
the bridge, we reproduce the text of the report 
in full, and the most important of the drawings 
which accompany it. We add two photographic 
views, from the progress files of the Department. 

The report is addressed to the Commissioner of 
Bridges of New York City. 


Report on the Manhattan Bridge. 


In accordance with your request and instructions, 
under date of Jan. 26, 1909, I beg to submit to you my 
report on the design and construction of the Manhattan 
Bridge. 

Work on this report was started in January and pur- 
sued continuously until now. A force of men in your 
department was employed on accurate calculations of 
actual dead-loads and later on the stresses of the stiff- 
ening truss and towers. My assistant, Mr. W. R. Weid- 


man, was placed in charge of this force, and under in- 
structions from me directed operations as well as super- 
vised various investigations and experiments. I also put 
& force of men at work in my Chicago office to make cer- 
‘ain <craputations independently and to check those madc, 
by the New Yowk office.. The Chicago force was at work 
a ' my supervision and under advice of Prof. F. E. 
urns 


ire, of the University of Wisconsin. I made 





efficient of expansion of cable wire Preparing various 
drawings to show results of computations and experi 
ments; Tabulating results of specimen tests of carbon 
and nickel-steel for the purpose of ascertaining the aver 
age resistance of the material and its uniformity; Cal! 
culating moments in the stiffening trusses due to “‘com 
bined” loading for the purpose of comparing the results 
with those due to ‘congested loading, the combine: 
loading being taken as a maximum which may actually 
occur under certain exceptional conditions: 
briefly, the effect of closing the trusses at 


Calculating 
a temperature 
of 4° higher than normal with incomplete dead-load 
Your Department gave me free access to all records 
and extended to me every possible assistance and 
courtesy 

Features of the Bridge. 

Briefly described, the Manhattan Bridge is a structure 
of suspension type, with four cables hanging in vertical 
planes, carrying four stiffening trusses The cables are 
supported by two steel towers and are anchored at ends 
in masonry abutments The main span is 1,470 ft. long 
center to center of towers and each side span is 725 ft 
long from center of tower to center of shore end support 
The steel towers are fixed to the piers and are designed to 
deflect under varying loads and temperature conditions 
the saddles carrying the cables are fixed to the top of 
the towers; the trusses are continuous from tower to 
tower and from tower to anchorage abutments: the ends 
of the trusses are anchored down, but provision is made 
for a longitudinal movement at the towers; the lower 
floorbeams are continuous and rigidly attached to the 
trusses; the upper floorbeams are placed between each 
pair of trusses only. Provision is made for eight railway 
tracks, one roadway and two sidewalks The tracks are 
located between each pair of trusses on both decks, the 
roadway between the two inner trusses and the sidewalks 
on brackets outside of the outer trusses 

The towers and the floor and lateral systems are of 
carbon steel; the trusses are of nickel-steel: the cables 
are of carbon-steel wire. 


Substructure. 

At the time I was requested to make this report, the 
masonry of both tower piers had been entirely com 
pleted, and the masonry of both anchorages had been 
completed with the exception of some concrete work 
around the anchor bars and in the small arches sup 
porting the roadways, and with the exception of some 
ornamental work. The steel towers were completed and 
the main cables partly strung The remarks which fol 
low regarding the substructure are therefore based on 
the data secured by examining the records of construc 
tion, as well as on personal observation of the finished 
work. 

TOWER PIERS.—The Brooklyn tower pier foundation 
rests on a bed of boulders and cemented gravel which 
overlies the bedrock to a depth of from two to three 
feet. The cutting edge of the caisson is at elevation 
—91.85 or about 62 ft. below the river bottom. The 














The Ancnorage at the Manhattan End, Seen from the River Side. 
TWO RECENT VIEWS OF THE MANHATTAN BRIDGE OVER THE EAST RIVER. 










































































































































































402 ENGINEERING NEWS. Vol. 62. No 16 
— ee 
records show this material to be such as to “require a that a displacement or settlement of one or more sup- but they show that each portion Separately w. 2 
pick to loosen it” and perfectly reliable as a foundation. ports in a suspension bridge creates corresponding dis- ring settlement, remain in equilibrium under ; ; : 
I believe the engineers were fully warranted in stopping turbances in the superstructure stresses. It is therefore stresses. e 
the sinking of the caisson in this material instead of of the utmost importance to construct the supports in The internal stresses and reinforcements have t 
going deeper to bedrock. such a manner as to reduce such displacement to the checked and found correct. ~— 
That this foundation is of an unyielding character may minimum. From personal observation of the finished » i 
be seen from the record of levels taken on top of the The excavation of the foundation of the Brooklyn an- from the examination of records, I can say t) i 
pier from time to time since the coping was laid until chorage was carried down into a stratum of boulders, but first-class work has been done on the ¢; ' 
June 16, 1909, when the steel towers, cables, and most gravel and sand which even without piles would probably structure and that it has been constructed in 
of the superstructure, were in place. The total settle- have offered sufficient resistance to sliding. Some piles ance with the requirements of the specification 
ment at the coping during that period was only %-in., were driven, however, but on account of boulders thedriv- carefully examined the plans and specification 
which is about the amount a pier of this height would ing was difficult and the piles did not as a rule have the piers and anchorages and find they have been 
be expected to compress under load if placed on an un- desired penetration. Yet, on the whole, this foundation and correctly drawn. 
yielding foundation. seems to be very satisfactory, and the measurements 
The Manhettan tower pier foundation rests in compact taken and referred to later show that the movement of Superstructure. 
sand and gravel at an elevation of —92.26. Some of this this anchorage under the gradually increasing pull of SPECIFIED LOADS AND STRESSES.—For co: 
sand, perhaps 5%, is reported to be very fine and ap- the cables has been very small and that no appreciable reference paragraphs 119 to 123 of the specifica: ” 
parently a considerable amount of moderately fine sand movement has taken place since two months. reprinted in Appendix A [see below.—Ed.]. 7) 
has been found at the elevation where the sinking was The Manhattan anchorage is founded on sand and load assumed for proportioning this bridge is t), me 
stopped. Borings taken at the site of this pier indicate closely-driven vertical piles. This foundation is less as that recommended in the report of bridge « perts, 
Panel Load of |umwmow t—OMR UHOROSNORHMROORHYHRMRUTO Ot COWBDOWS FOYER OMR—HHROHO— DO-~Owowrwovg¢ttwon. c 
Seuehilavasassnassanaaaaa sang Ran aaaReNA ReReRARS SN SRS SSS ESSERRBBRSSSSABSTRRBRRRRREB SSS oS 
a - ot 5 —s=S5OeRr 
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FIG. 1. DEAD-LOADS AND CABLE ORDINATES OF MANHATTAN BRIDGE. 


The upper load figure is the weight below suspender ropes, for the finished bridge. 


The lower load figure includes in addition the w 
The upper ordinate is measured to the actual equil 


The lower ordinate is measured to a true parabola, 


rock or boulders at elevation from —100 to —129, which 
is from 8 to 37 ft. below the ctttting edge of the present 
foundation. In order to get an all-rock foundation it 
would have been necessary to sink the pier some 25 to 
30 ft. further, which would have been a difficult and 
expensive matter. The quantity of fine sand between the 
bottom of the caisson and rock, as indicated by the bor- 
ings, is not sufficient to place any serious doubt on the 
efficiency of the present foundation, yet there is a se- 
curity and reliability about a rock foundation which in 
important work it is often advisable to reach, even at a 
considerable increase in cost, 

Recent levels taken on this pier show that the total 
settlement since the pier was completed is approxtmately 
%-in, This small amount of settlement under increasing 
load would indicate that the foundation is satisfactory. 
Some compression of the material, under the pier, es- 
pecially of fine sand if saturated with water may usually 
be expected. By comparing this settlement with that of 
the Brooklyn pier it would appear that the difference of 
\%-in. in settlement of the two piers is due to the greater 
compressibility of the material under the Manhattan 
caisson. 

Under an extreme condition of loading, namely, with 
the congested load covering the entire bridge, the pres- 
sure on the foundation of the piers will be 8.4 tons per 
sq. ft.; while under the improbable loading consisting of 
the congested load on the main span and the far-side 
span, the near-side span carrying no load at all, this 
pressure would become 9.2 tons per sq. ft. In the above 
calculation allowance is made for the uplift due to dis- 
placed water (and not wet sand, as is sometimes done), 
also the skin friction in sand assumed to be 500 Ibs. per 
sq. ft.; account is taken of the unbalanced horizontal 
cable pull at the top of the tower,-and a conservative 
deduction made for the resisting moment of the earth 
pressure. The pressure of 9.2 tons would occur at one 
edge of the caisson, the average for that case of partial 
loading being 7.7 tons per sq. ft. 

It should be borne in mind that the above conditions of 
loading are so improbable that it is safe to say they will 
never be realized, but should they occur it will be only 
for a relatively short period of time ana tneir effect on 
the foundation will be of no importance. 

It might be well to remark that during erection the 
pressure on these foundations has reached about 7 tons 
per sq. ft. 

ANCHORAGES.—No part of a suspension bridge is 
more important than the anchorages and their founda- 
tions. An ideal or unyielding foundation can be real- 
ized only in rock, or material approaching it in char- 
acter. In any other material a certain amount of dis- 
placement in anchorages when subjected to the pull of 
the cabli may reasonably be expected. It is well known 


effective in resisting horizontal displacement than the 
one on the Brooklyn side, principally on account of the 
different character of material under it. It is generally 
desirable, where the resultant pressure on a pile founda- 
tion deviates considerably from the vertical, to drive ar 
least a part of the foundation piles at an angle approach- 
ing as nearly as possible the angle of the resultant. Al- 
though the horizontal motion which has taken place in 
this anchorage is too small to influence the ‘stresses in 
the cables and suspended spans appreciably, this motion 
could have been reduced or eliminated by the use of in- 
clined foundation piles. 

The total movements of the respective anchorages since 
the erection of the stiffening trusses was begun are shown 
in the table below. The horizontal movements which 
occurred previous to that time had not been recorded. 


RECENT MOVEMENTS OF ANCHORAGES, IN INCHES. 
--Brooklyn-—, -Manhattan— 

Anchorage. Anchorage. 

Since In last Since In last 

Mar.1, two Mar.1, two 

1909. mos. 1909. mos. 


Horizontal movement, base. "5/3 None 15/6 Yin 
Horizontal movement, top... % ##None 

Settlement, front........... -1 i 1/,, 1/1. None 
Settlement, rear.............1'3/1¢ 3/,, 1% Wie 


Even under most favorable conditions, measurements 
of this kind are difficult to make with precision, and 
the above figures are the results of as careful work us 
could be obtained. 

It is probable that when the bridge is completed and 
the cables are subjected to nearly their maximum stress 
the horizontal movement ef the Manhattan anchorage will 
cease entirely, and I do not apprehend that it will ever 
become of sufficient importance to cause trouble. It 
should be noted that the greater part of the horizontal 
movement of this anchorage occurred before the ma- 
sonry was quite completed*and therefore before it had 
all its weight. : 

Assuming each anchorage acting as a whole, the pres- 
sure on the foundation at the toe under maximum con- 
ditions of loading will be 7.5 tons per sq: ft. These 
pressures are within safe limits. ; 

I have also calculated the anchorages assuming each 
anchorage cut through the arch and the two parts acting 
independently to resist the stresses due to the cable 
strain and their own weight. Each part is therefore cal- 
culated with the other part removed. The rear portion 
resists the cable pull on the anchorage; the resultant 
pressure. The pressure of 9.2 tons would occur at one 
would range from 2.7 tons to 9.4 tons per sq. ft. The 
front portion resists the reaction of the saddle support- 
ing the cable and the resultant pressure would range 
from 6.1 tons to 7.8 tons per sq. tt. The above figures 
are, of course, based on conditions which do not exist, 





ht of suspender, cable-band, cable, serving wire, etc. 
rium polygon for the above dead-loads. 


dated March, 1903. It is true that since that report 
was written heavier cars than those assumed therein 
have come into use, and that by selecting the heaviest 
cars, packed with people, placing them on the four tracks 
in uninterrupted lines, without intervening space be- 
tween the ends of consecutive cars or trains, packing 
the footwalks with people, the trolley tracks with con 
tinuous lines of heaviest crowded street cars and the 
roadways with heaviest vehicles, it would be possible 
to obtain a theoretical loading of 18,300 lbs. per ft. of 
bridge as follows: 


MAXIMUM THEORETICAL LOADING. 
Four lines of Long Island R. R. cars crowded 
with people, at 2,000 Ibs. per lin. ft......... 8,000 Ibs. 
Four continuous lines of Brooklyn R. T. cars 
crowded with people, at 1,500 Ibs. per lin. ft. 6,000 “ 


35.5 ft. of roadway at 75 Ibs. per sq. ft....... 2,650 “ 
Two sidewalks crowded with people at 75 lbs. 
GSP: G6. Tics ccacs SUPA RESETEDRGKdoer kines cee 1,650 ‘ 
18,300 Ibs 


This is purely a theoretical loading, however, and can 
not possibly be realized in practice. The loading of 
16,000 Ibs. per foot of bridge, considered as a maximum 
practical loading that may ever be placed upon the 
bridge, is quite ample, and will provide for a consider- 
able future increase in weight of rolling stock. One- 
half of the above taken as “regular” or “working” load 
combined with the maximum effect of wind and tem- 
perature is also quite sufficient, as it will be seen that 
under very heavy regulated traffic, such as may happen 
at certain hours of the day, this loading is far from 
being realized. 


HEAVY REGULATED TRAFFIC. 
Two lines of six-car trains crowded with peo- 





ple, running 500 ft. apart..............+..- 1,640 Ibs. 
Two lines of six-car trains, as above, but run- 
ning in opposite direction empty............ 31,320 “ 
Two lines of surface cars filled with people, 
running a car length apart................ 1,500 “ 
lines, as above, empty................++- 1,240 “ 
Roadway, two lines of vehicles at 300 Ibs. per 
SE POCREES ANAANGCARD RaQ beeheneesbensccce 600 “ 
Sidewalks, 22 ft. at 30 Ibs. per sq. ft.......... 660 < 
6,960 Ibs. 


No provision has been made in the specifications for 
the weight of snow, and none should be made, as unless 
the snow is kept removed from the roadways and foot- 
walks, as it should be, a quantity of it sufficient to in- 
fluence the stresses would considerably reduce or entirely 
stop the vehicle and pedestrian traffic. 

On examining the unit-stresses allowed by the speci- 
fications for p the stiffening trusses, 25 4D- 
Plied to nickel-steel, one impressed at once with their 
apparently high value. But the unit-stress is only one 
of the two functions which determine the size of a bridge 
member, the other function being the assumed loading. 
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.ce the maxima stresses in the trusses in- used in the bridge, tables were prepared showing maxi- Scale of Set 

a » each case loading a certain section of the mum, minimum and average elastic limit and ultimate =e 3s 8e 

a me its full capacity while the remainder of the strength of all tests for each thickness of metal. It S S $s S s 

~ ust have no loading on it whatever. I consider, will be seen that the material complies with the re- a, a. on oe 

br aa high units adopted by the specifications quirements and that the averages are considerably e be 
9a on and compression in the truss members to- higher. The test reports were also examined as regards ¢'80+- Ag Z aa } } } , } i i tt 
: with the well-nigh impossible conditions of load- the ‘chemical and other physical requirements, and in- < : sr 
re one of many possible methods of proportioning dicate that all accepted material is well within the 2 160 

~ mbers, but this does not mean that the metal in specifications. “sé 
~ service will be subjected to those stresses. Should (Without reproducing these tables in full we may sum- 8 
4 tition of loading approaching the maximum occur, marize them thus: = : %5 1204 | 
, only at rare intervals, and as the allowed Range of nge 0 2 
“a a it pte four-fifths of the elastic limit, the «1. steel: Elast. Lim. Ult. Str. § 100 
meta! would not be over-stressed. It should be added =“ pjates, %-in. to 11%4-in.32,300— 46,300 58,400— 69,200 3 
that the stiffening truss differs from an ordinary bridge 2¥e-iD.. 2.22 00s 30,500 — 40,600 55,8 _ seite = 
truss, in that any truss member may sustain an injury peees shapes ....... 37,700 — 45,800 60, — &i - 

2 ~ a eer 29,700 — 43,000 48,900 72,300 3 60 
without in the least endangering the structure as a Nickel-steel : 2 e 
whole. Plates, %-in. to 1-in. . .50,300 — 63,100 il 24 i 40 

ently, experiments were made for the Board of En- Rivet rods ........ -- 55,200 — 56,400 72,700 — pie % x 

gineers of the Quebec Bridge on nickel-steel riveted , 5 


‘oints, in which the series of tests made by the Ameri- 
can Engineering and Maintenance of Way Association 
on carbon-steel riveted joints (Vol. 6 of Transactions), 
was reproduced in nickel-steel. These tests show that 
the ultimate shearing strength of nickel-steel riveted 
joints exceeds that of carbon steel by from 8.4% to 22.7%, 
with an average of 16.4%, when reduced to shear per 
square inch of rivets; further, that the average shear on 
nickel-steel rivets in joints at the yield-point may be 
taken at 30,000 Ibs. per sq. in., or 50% greater than the 
unit allowed by the specifications. 

These tests further show that in joints of about the 
same thickness as those in the top and bottom chords of 
the Manhattan bridge trusses, the first slip of the plates 
was detected at from 9,500 to 14,670 lbs. per sq. in. of 


TENS:LE TESTS OF 
Furnished by Ralph Modjeski, from that used in cables 


Number of test. .....sscseeces pees ccsescaceece évdeche 
First measurable set: 

Wire a8 TOCCIVER. 06.20 cccccccccccccccscccces eade< 

Second application of stress.........++-sseeeeeeees 
Limit of proportionality (wire as received)........ 
YVield-poimnt ..cccccccssees Sale eee eneccese Cesentaccdns 
Ultimate umit Streams. .. 2. ccccccccccsccccesccccecece 
Elongation in 8 ims...........+- sn dgaddehtsoses Hens 
teduction of area at fracture ...............- wnee de 


TESTS OF CABLE WIRE.—These specifications fur- 
ther require that the wire for cables and ropes have an 
ultimate strength of not less than 215,000 Ibs. per sq. in. 
before galvanizing, and not less than 200,000 lbs. per 
sq. in. of cross-section after galvanizing. I thought it 
desirable to determine, if possible, the elastic limit of 
this wire; consequently samples were taken from the 
bridge and tested at the University of Illinois. The re- 
sults of tests are given below [see also Fig. 2.—Ed.]. The 
yield-point of the wire ranges from 136,500 to 138,000 
Ibs. per sq. in., and the ultimate strength from 210,400 
to 215,200 Ibs. per sq. in. on the gross area, including 
galvanizing; the reduction of area at the fracture 
ranges from 23% to 31.4%. These results show that the 
wire is of excellent quality. 


AMPLES OF WIRE. 
of the Manhattan Bridge. Diameter of wire = 0.198 in. 


o———-_——Pounds per Square Inch————, 
1 2 3 4 5 Average. 
45,000 46,000 i. ewes. * eeeee 44,830 
ween tl aseee 119, err aeese Boe 
or 2 #5, 
Tae seks 83,500* 109,000t 107,000} | 108,000t 
eer 136,500 131,5 138, 


212,300 212,200 215,200 210,400 212,000 212,400 
eeece © seeee coece 3.50% 4.63% 
31.4% 27.2% 23.0% 24.7% 25.2% 26.30% 


*Elongation measured over 8-in. gage length with Ewing extensometer reading to 0.00002-in. 


+Elongation measured over 2.5-in. gage length with Ames test gage reading to 0.0001-in. 
Note.—The higher values of the limit of proportionality obtained in tests 4 and 5 are due to the fact that 
the sensitiveness of the extensometer was only one-sixteenth as great as in tests 1 and 3. 








rivets in field-riveted joints, and from 10,500 to 18,000 
Ibs. per sq. in, of rivets in shop-riveted joints. The 
field riveting was done by a pneumatic hammer and the 
shop riveting by a pressure machine. Had these re- 
sults been available at the time the specifications for 
this bridge were drawn, no doubt some allowance for 
reversal of stresses in riveted joints would have been 
made. This will be discussed later in connection with 
details. 

INSPECTION OF MATERIALS AND ERECTION.—At 
the time I was requested to prepare this report, prac- 
tically all wire and all other metal work had been manu- 
factured and the erection in the field was in progress. 
As far as mill and shop inspection was concerned it re- 
mained for me to gather such information as was avail- 
able as to how the material had been manufactured, 
and if the inspection had been efficiently performed at 
the mills and shops. 

I, therefore, requested Mr. W. E. Angier, M. Am. Soc. 
C. E., as representing me, to visit the following plants: 
Carbon Steel Co., at Pittsburg, Pa., who had the gen- 
eral contract to furnish the entire superstructure of the 
bridge; the Phoenix Iron Co. and the Phoenix Bridge 
Co., at Phoenixville, Pa., who had the sub-contract for 
rolling steel shapes and for the fabrication of the ma- 
terial; the Roebling plant, at Trenton, N. J., which 
furnished all the steel suspender cables and the wire for 
the main cables. 

At the above plants the respective inspectors, who 
were in charge at the time the material was being manu- 
factured, as well as officials and employees of the manu- 
facturers, were interviewed and questioned as to the vari- 
ous phases of manufacture and inspection; records were 
examined, and mill and shop facilities and testing ma- 
chinery inspected and, judging from the report of the 
trip, IT am satisfied that all of the material furnished 
for this bridge was very carefully and thoroughly in- 
Spected at all stages of manufacture, that it is up to the 


Specifications, and that the shopwork is of the very 
best character. 


Strength of Material. 

TESTS OF STRUCTURAL STEEL.—The specifications 
require that all carbon steel, except eyebars and pins, 
develop in specimen test an elastic limit of 33,000 Ibs. 
per sq. in, and an ultimate strength of 60,000 to 68,006) 
ibs. per sq. im. he corresponding requirements for 
nickel-steel @re 55,000, and 85,000 to 95,000 Ibs. per 
“4. in. From actual test-records of all of the material 





FULL-SIZE TESTS OF SUSPENDER ROPES.—The 
suspender ropes were tested for the Department of 
Bridges: four tests developed an ultimate strength 
ranging from 209,640 Ibs. to 214,470 Ibs. per sq. in. of 
wire, the area being measured before galvanizing. The 
elastic limit is said to be about 60% of the ultimate, in 
the highest test, or about 130,000 Ibs. per sq. in. In all 
cases the sockets broke the rope. As the unit stress al- 
lowed by the specifications is 30,000 Ibs. per sq. in. these 
suspender ropes have a very large margin of safety. 
The ultimate strength of the rope, as given above, is 
below the limit stated by the specifications, but the 
latter is not interpreted as applying to the finished 
twisted rope but to single wires. [The wire is the same 
as used for the main cables, so that the table just above 
and Fig. 2 describes the strength of the suspender wire 
as well as the cable wire.—Ed.] 

ERECTION.—During my visits to the pridge I exam- 
ined the work and repeatedly watched the erection and 
riveting. I have also had a general oversight kept on 
the work and I am satisfied that all work done in the 
field is of the very best character. 


Towers. 

The method used in calculations of the steel towers is 
outlined in Appendix C, and the results of the calcula- 
tions are shown on Plate 8. [Fig. 3.—Ed.] Congested 
live load was assumed at 4,000 Ibs. per ft. on each cable. 
By loading one side of the bridge with congested load 
it would be possible to obtain a load of 4,500 lbs. per 
ft. on the outside cable and the stresses in the tower 
would thereby be increased by from 4.5 to 5%. I do not 
think that the specifications could be interpreted to 
require such abnormal positions of load, otherwise by 
loading one side of the main span and the other side 
of both end spans the difference in deflection at the center 
of the main span between the two outside cables would 
be about 15 ft., producing a transverse grade of over 
15%. It is obvious that such a condition would never 
arise or never be permitted to rise. The fact that the 
towers resist bending as well as direct compression 
makes the calculations more certain than if they were 
acting as simple columns. These towers are amply 
strong to perform their duty. 

Cables. 

The method used in calculation of maximum cable 
stresses is also given in Appendix C. 

The coefficient of expansion of cable wire was assumed 
to be .0000066. Since the calculations were completed 
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Fig. 2. Stress-Strain Diagrams of Wire Used for 
Main Cables of Manhattan Bridge. 


= Point of first measurable set. 

E’ = Point of first measurable set on second applica- 
tion of stress. 

L = Limit of proportionality of elongation to stress. 

.P. = Yield-point. 

(Note: The same size and kind of wire was used for 
the suspender ropes, but these are twisted ropes. Four of 
these ropes were tested to failure in full size, with end 
sockets, as stated in text, giving ultimate strengths of 
209,640 to 214,470 Ibs. per sq. in. of wire.) 


I had experiments made under the direction of Prof. 
Turneaure, of the University of Wisconsin, to determine 
the true coefficient of this wire. For this determination 
a sample of the cable wire 80 ins. long was placed in a 
brass tube of 1%-in. diameter. Through this tube water 
was circulated at different temperatures and measure- 
ments of elongation made by means of extensometers 
reading to 0.0001-in. Four sets of observations were 
made, two for increasing temperature between 25° and 
79° C., and two for decreasing temperature between about 
the same limits. The calculated coefficients for those 
four runs reduced to Fahrenheit were as follows: 
EXPANSION COEFFICIENTS OF CABLE WIRE. 
Expansion 
per degree F. 


CER te GROEIOEEE 466 oc ccccccvcciecacssaseies 00000804 


Se GINIED *6 occ cwncteccuscucedee bes .00000604 
Cee) ee ORORIIIOIES. Sic ceccitcscccccsccsdvecses SORREEE 
ee GL < wince pe cccvewssdsconncae .00000608 

BONN iak. obi dk. casio dois +6 e6EhOds ch HK -00000603 


Assuming the coefficient to be .000006, this is 9% less 
than the coefficient which has been assumed in the cal- 
culations, consequently the temperature stresses would 
be reduced by approximately that amount. 

DIURNAL TEMPERATURE VARIATIONS OF 
CABLES.—To get some idea of how closely the average 
temperature in the cables follows that of the air, I had 
the following experiments made: Two large glasses were 
cut vertically through the center and the halves attached 
to each side of two cables in such a manner that they 
would hold water and that tliis water would be in direct 
contact with the steel wires of the cable. This method 
is similar to the one which has been used at the Forth 
Bridge. The receptacles were properly sheltered from 
the weather and the rays of the sun. Diagram [Fig. 4. 
Ed.] shows results of hourly thermometer readings over 
a consecutive period of 48 hrs. It would appear from 
those experiments that the mean temperature of the 
cable does not attain that of a surface exposed to the 
rays of the sun. It is also interesting to note that at 
night, although both sides of the cable are nearly at the 
same temperature, this temperature is by several degrees 
higher than that of the air; in other words, the mean 
temperature of the cable does not go through the same 
range of variation as the air. When it is considered 
that the temperature of the air in New York City may 
commonly vary from 10° below zero to 120° in the sun, 
the variation assumed in the calculations, from 0° to 
110°, seems to be very nearly correct. 

CABLE STRESSES.—Assuming one side of the entire 
bridge loaded with congested load, which, as has been 
said, would be an improbable condition, the load on the 
outside cable would be 4,500 Ibs. per lin. ft. This gives 
at lowest condition of temperature a maximum stress of 
71,450 Ibs. per sq. in. There is generally a certain num- 
ber of loose wires in the cables; assuming these to be 
3% of the whole, and assuming, further, that the sec- 
ondary stresses due to bending in the cables near the 
saddles will be 10%, the above stresses will be increased 
by 13%, giving 80,738 Ibs. per sq. in. as the maximum 
theoretical cable stress. As the yield point of the wire 
is about 130,000 Ibs. per sq. in., the cable has a large 
margin of safety. 

Stiffening Trusses. 

By far the most laborious calculations in a suspension 

bridge of this type are those of the stiffening trusses. 
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The so-called eract method, which takes account of the 
deflections, has been used originally by Mr. Moisseiff, 
of your department, who did excellent work in developing 
Melan’s “Genauere Theorie” into formulas which can 
readily be applied to all cases of loading. On taking up 
the recalculations I first had the actual dead-loads com- 
puted from working plans, the results bemng shown on 
Plate 1 [Fig. 1.—Ed.] They were found to be remark- 
ably close to, and slightly below, the dead-loads as- 
sumed in former calculations. These formulas and the 
corrected dead-load were used by the New York force 
placed under my direction in preparing an entirely new 
set of figures. The same dead-load was used by the 
Chicago force, but formulas developed by Prof. Tur- 
neaure, specially for this work (see Appendix B), which 
are more convenient to use for determining the horizon- 
tal cable pull for all conditions of loading, were used, 
and the two series of figures checked each other. The 
results were found to be identical. 

In computations of this kind it is necessary to make 
certain assumptions which do not affect the correctness 
of the results appreciably. 

The cable curve under full dead-load is assumed to 
be a parabola. On Plate 1 [Fig. 1.—Ed.] are shown the 
exact dead-loads distributed to each panel point, from 
which an equilibrium polygon has been calculated for 


the main and the side spans. The ordinates of these - 


polygons and of the true parabola [given for each panel- 
point in Fig. 1.—Ed.] differ so little that the assump- 
tion of the parabola, while not mathematically exact, 
may be considered sufficiently close for all practical 
purposes. 

The moment of inertia of the trusses used in the for- 
mulas has been determined by calculating the moment 
of inertia of the chords alone and adding thereto a 
correction for the effect of the web system, this cor- 
rection being determined by déflections and equal to 
8.5% for the side spans, and 8.2% for the main spans. 

The moment of inertia was assumed uniform for each 
span. In order to check the correctness of this assump- 
tion, calculations were made for variable moments of 
inertia, as follows: The moment of inertia of the main 
span was assumed as uniform from the ends of the 
quarter-point, using an average value, and then uniform 
from the quarter-point to the center; the moment of in- 
ertia of the side span was assumed at four different 
values for each half. Under these assumptions the fol- 
lowing bending moments were obtained: 


M for M for 
Variable I. Constant I. 
Main span, center.............- 91,250,000 88,350,000 
Oe eee 113,960,000 118,000,000 
Side span, center .............. 185,560,000 179,900,000 
Ne aa are ee 139,200,000 138,000,000 


These results do not vary sufficiently to make it neces- 
sary to carry out the calculations on the assumption o1 
variable moment of inertia. 

The extension of the suspender cables was neglected in 
the computations; to take account of it would involve 
extremely laborious calculations which, in view that the 
error committed is insignificant, would not be warranted. 

The resistance of the cables to bending is neglected. 
This assumption is on the safe side, and the error is of 
no importance. 

The resistance to bending of the towers is neglected. 
The action of this resistance is to relieve the maxima 
stresses in the trusses and is comparatively small. 

Figs. 5 and 6 show curves of greatest bending mo- 
ments and shears. 

On Fig. 5 will be noticed curves for moments due to 
‘“‘combined’’ loading. This loading would, in my judg- 
ment, be the practical maximum which the bridge will 
ever be called to carry in regular service. It consists 
of a uniform load of 8,000 Ibs. per ft. covering the entire 
bridge, and the additional loading of 8,000 Ibs. per ft. 
placed so as to produce the greatest stresses. It will be 
seen that this condition compares very favorably with 
the congested loading assumed. 


Details of Design. 


TRUSS JOINTS AND SPLICES.—The splices and riv- 
eted connections of the main trusses are of such im- 
portance that they can hardly come under the head of 
details. In discussing the specifications I have shown 
that an initial slip between plates of a riveted joint 
occurs at a much lower stress per square inch of rivets 
than the allowable shearing stresses which generally ap- 
pear in the specifications. While in joints subjected to a 
stress in one direction only, a slight amount of slip be- 
tween the plates is of no practical consequence, this slip 
being dotected only by very sensitive measuring instru- 
ments, it is not so with the joints subjected to reversal of 
stresses. It is more than probable that the shearing 
stress of 20,000 Ibs. allowed in the specifications for this 
bridge will nevor be attained, but it is quite possible 
that stresses greater than those required to produce an 
initial slip will be of frequent occurrence in some joints. 
Of course the worst that could happen is that rivets 
subjected to reversal of stress under those conditions 
would become gradually loose and may have to be re- 
placed from time to time. If such joints had been pro- 
portioned for a more conservative unit-stress the chances 


for loosening of rivets under reversal of stress would 
have been avoided, or considerably reduced. 

I have carefully examined all other details and con- 
nections and find them in accordance with good practice, 
and in harmony with the structure. 


Floor and Laterals. 

FLOOR SYSTEM.—Paragraph 119 of the specifications, 
which stipulates that the load is to be placed on the 
bridge so as to give the greatest stress in each part of 
the structure, cannot be applicable to floorbeams made 
continuous over the whole width of the bridge, for the 
reasons given in connection with the towers and cables. 
The continuous floorbeams are subjected to stresses re- 
sulting from three sources, namely, dead load, cable re- 
actions and concentrated load. In case the floorbeams 
were made discontinuous the cable reactions would be 
eliminated. I have calculated these floorbeams for a 
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condition which is extreme yet consistenr wit} 
tribution of loads assumed for the calculat ix 

stiffening girders. A load of 14,250 Ibs. is as 
be placed on one side of the main span, while : 
side of the main span has no live load whate, 
corresponds to loading the outside cable with ; 

ous load of 4,050 Ibs. per ft., which is slightly 
of the load for which the trusses were figur: 
condition develops a flange stress of 9,900 Ibs 
in., or slightly under the specified unit. If, ir 
to the above, the concentrated load “Cc” [show 
diagram in the table below.—Ed.] be applied, 
st~ess will be 11,440 Ibs. per sq. in., which js 

ably within safe limits. It should be noted that 


ing “C” is in excess of the concentrated loadin; 


quired by the specifications. I consider, there 
floorbeams as safe and as meeting any reasona! 
pretation of the specifications. Other parts of ; 
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of Pounds per sq. in. 


Congested: 16,000 Ibs. per = ft. of bridge, covering sidewalks and tracks on both sides end roadway. 


cable carries 4,000 Ibs. per lin 


Partial: 9,775 Ibs. per lin. ft. ee bridge, Nava sidewalk and tracks on one side only and the roadway 


tral). The outside cable carries 2,260 Ibs. per li 
CABLE REACTIONS at saddle (El. 318.9 ft.) 
Vertical. 


Horizontal. 


Congested Load ........... pes a pnd 330,000 Ibs. 


PRS  ROOE: fissiciucsaa< ah 
TRUSS REACTIONS at truss seats rr 121.3 ft.) 
{Side span, up, 849,400 Tbs. 
Congested Load } Main span, down. 211,300 Ibs. 
Side span, up, 495,400 Ibs. 
Partial Load Main span, down, 136,700 Ibs, 


56,000 232,0°0 Ibs. 
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Loading “C” 
Loaded Motor Truck 
of Long Island FPailway Co. 
-———Lbs. per sq. in.———~ 
Load- Load- Load- 
ing. ing. ing. Allow- 
A. B. Cc. able. 
Ty Deck Stringers. ss 
vee Ga I of web)...... 8,400 8,559 9,500 10,000 
Web shear (met sec.)......-- 2'560 2,7 2,860 7,000 
Fl, riv., Shear. ....---seeeee 4,200 4,400 4,810 7,000 
Fl. viv... DOCU cdscscdsss 5,650 6,900 7,550 14,000 
yper Deck Floorbeams. - 
so (incl. I of web)..... 9,270 10,270 10,015 10,000 
Web shear (net sect.)....... 6,400 7,150 6,975 7,000 
Fl. riv., SM@AP ....e-eeeeeee 4,750 5,350 5,200 7,000 
Fl. riv., bearing............ 17,400 19,650 19,000 14,000 
End connection rivets: 
in web, bearing......... 15,200 16,900 16,500 14,000 
to chord (field), shear... 5,26 5,900 5,750 6,100 
Lower Deck R. R. Strineets. 3 ‘a 
Flange (incl. I of web)...... 9,920 10,060 11,170 10,000 
Web shear (met sect.)...... 4.380 4,670 4,920 7,000 
Fl. riv., shear......seeeeess 5,750 6,020 6,610 7,000 
Fi. riv., Dearing. ...eccess 10,490 11,000 12,050 14,000 
Lower Deck Highway Stringers. 
Load Provided by 
Specifications. 
PANS facets cs be4ht cevce 2,750 15,000 
Lower Deck Highway Cross Beams. a 
Flange. sceeeeeecccevecece 14,800 15,000 


Lower Deck R, R. Floorbeams. 
14,250 Ibs. 14,250 Ibs. 
Uniform. Uniform + C. 


Flange (incl. I of web)..... 9,900 11,440 10,000 
Web shear (net. sect.)...... » 4,400 6,775 7,000 
Fl. riv., QHOGP...ccccccccces 3,400 5,270 7,000 
Fi. riv., DGRTEMGwc cc ccccecse 10,800 16,600 14,000 
End connection rivets: 

in web, bearing......... She 17,300 14,000 

to chord (field), shear. 4,700 7,100 6,100 
Lower Deck Highway Floorbeams. 
Flange (incl, I of web)..... 12,900 15,000 
Web shear (met sect.)....... ar a 10,000 
Fl. riv., GROGGP...iseseccccss 3,750 10,000 
Fi. viv., ORR ccs dvccass a ae 20,000 
End connection rivets: 

in web, beering.......... AS | 566 hae 20,000 

to chord (field), shear... 5,100 ~~ ...... 8,700 


LATERAL SYSTEM.—I find that in all cases the actual 
unit-stresses are within the limits specified. 


Conclusions. 


The foundations of the main towers are good and suf- 
ficient and appear to have been constructed in a first- 
class manner, and in accordance with the specifications. 

The foundation of the Brooklyn anchorage is good and 
sufficient and appears to have been constructed in a 
first-class manner and in accordance with the specifica- 
tions. 

The foundation of the Manhattan anchorage could have 
been improved by driving inclined piles in the founda- 
tion, but since careful observations of its behavior do 
not develop any appreciable movement during the last 
sixty days, I consider this foundation as safe and suf- 
ficient. 

The masonry of the towers and anchorages has beer 
constructed in a first-class manner and to all appear- 
ances in accordance with the plans and specifications. 

The pressures and internal stresses in the masonry are 
within the limits of good practice. 

The inspection in the mills, foundries and shops has 
been thoroughly and conscientiously performed, the 
material complies in all respects with the requirements 
of the specifications and is of excellent quality through- 
out. The shop work is first-class in every respect. 

The towers have been constructed and the cables with 
their anchorages installed in a workmanlike and ac- 
curate manner and in strict accordance with the speci- 
fications, 

The stiffening trusses have been accurately erected, the 
joints have been carefully riveted up with due regard to 
difficulties attached to driving nickel-steel rivets. 

The floor hes been designed to carry safely the speci- 
fied loads. Considering that the unit-stresses allowed by 
the specifications are very conservative and could safely 
be increased, the floor may be said to have a margin of 
Strength for a limited future increase in the weight of 
cars 

As -hown by quite recent experiments the gplices in the 
stiffening trusses which are subject to reversal of stress 


have not, a8 a rule, a sufficient number of rivets to pre- 
Vent ‘he initial slip of plates. This, however, does not 
affect ‘he safety of the structure in the least. The worst 
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Heavy full line—Temperature of air in shade. 


Light full line 


Temperature of air in 


sun. 


Heavy broken line—Temperature of cable in shade. 
Light broken line—Temperature of cab‘e in sun. 


that could happen is that rivets in some of these splices 
would become loose and after a period of years would 
have to be replaced by either new rivets or tight- 
fitting bolts. There are enough rivets in these splices 
to make them safe against rupture under all conditions 
of loading. The number of rivets in these spliees is in 
accordance with the specifications. 

The structure as a whole has been carefully designed, 
and when completed will be amply strong to carry the 
heaviest traffic which may be placed upon it in the near 
future, as well as any reasonable additional increase in 
the weight of properly regulated traffic it may be called 
upon to carry for many years to come. 

Respectfully submitted, 
Ralph Modjeski. 
1909. 


Chicago, Ill., Sept. 16, 


Appendix A.—Extract from Specifications for 
Superstructure. 


LIVE-LOADS. 

119. The bridge is proportioned to carry, in addition 
to its own weight and that of the floor, a live-load either 
uniform or concentrated or both, as specified below, 
placed so as to give the greatest stress in each part of 
the structure. 

120. For the cables, trusses and towers: 


(A) A load of 8,000 Ibs. per lin. ft. of bridge as ‘‘reg- 
ular,’’ or (B) 16,000 Ibs. per lin. ft. of bridge as ‘‘con- 
gested’’ traffic. 


121. For the hangers, floorbeams and floor system: 

(C) On all tracks a load of 52 tons on 4 axles, 6 ft. 
plus 10 ft. plus 6 ft. apert (the motor ends of two motor 
cars of the Interborough Rapid Transit Co.) (D) On any 
part of the roadway a load of 24 tons on 2 axles 10 ft. 
apart and 5 ft. gage (assumed to occupy a width of 12 ft. 
and a length of 30 ft.), and upon the remaining portion 
of the floor a load of 100° ibs. per sq. ft. (E) On the 
footwalks a load of 100 Ibs. per sq. ft. 

WIND PRESSURE. 

22. The wind pressure is assumed as a moving load 
acting in either direction horizontally with 2,000 Ibs. 
per lin. ft., but due allowance is made by taking the 
lateral deflection into account. 

UNIT-STRESSES USED. 

123. All steel work shall be so proportioned that the 
maximum stresses shall not cause greater unit-stresses 
than the following [see adjoining table.—Ed. }. 

In field-driven carbon-steel rivets, 15% shall be added 
to the number of rivets required by the foregoing permis- 
sible stresses. 


Appendix B.—Derivation of Formulas Used 
in the Calculation of Stresses in the 
Stiffening Trusses. 

(By Prof. ¥. E, Turneaure.) : 
In a structure of the proportions of the Manhattan 


bridge, it is necessary to employ a relatively accurate 
method of calcuiation in order that the accuracy of the 


results may be within reasonable limits. The defle 
tions of the structure under congested load amount to 
several feet and should be taken account of in the cal 
culations For these conditions the method given in 
general outline by Prof. J. Melan, in “‘Handbuch der 


TABLE OF UNIT STRESSES. 
-—Lbs. per _ in 
For dead-load, 
temperature temperature and 
and regular congested live-load 
live-load or fo 
or for dead-load, regular 
dead-load live-load 
temperature temperature 


For dead- load, 


and wind. and wind 
(a) For Wire: 
Main cables......... 60,000 73,000 
Suspenders .. 30,000 ae ost 
(b) For Nickel-steel: 
Tension in stiffening 
Wee.  Chctadetor 40,000 
Compression in stif- 
fening strusses.... 40,000—150 I/r 
Shear on rivets in 
stiffening trusses, 
eee rr ere 20,000 
Bearing on rivets in 
stiffening trusses 
DT ‘ctavedetedean’ wetdvas 5,000 
(c) For Structural Steel 
in Towers: 
SE on dae esc cad 20,000 25.0 0* 
Compression ....... 22,000—90 I/r  27,000—100 L/r* 
Shear on shop rivets 
and bolts......... 13,000 16,000 
Bearing on shop 
rivets and bolts... 25,000 30,000 
(d) For Structural Steel in 
Stiffening Trusses: 
yee 20,000 24,000 
Compression ate 20,000—90 I/r  24,000—100 I/r 
Shear on shop rivets. a tacte 2... Satis ee 
Bearing on shop 
WU Aaacdwnectcve 25,000 
(e) For Structural Steel in 
Floor System of 
Roadway and Foot- 
ways: 
Tension chords...... 15,000 | — ...<.. 
Shear on shop rivets, 
bolts and web-plate 
net section ....... 10,000 
Bearing on shop rivets 
and bolts ......... 20,000 
(f) For Structural Steel in 
Floor System for 
Railroad & Trolley 
Tracks: 
Tension chords ..... 10,000 
Shear on shop rivets, 
bolts and web-plate 
net section........ er 
Bearing on shop 
rivets and bolts.... 14,000 ....... 
(g) For Structural Steel in 
Anchorages: 
Tension in eyebars.. 16,000 20,000 
Bearing on diameter 
 ~ vareincues 22,000 
Bending on outer fi- 
ber of pins........ da 
Shear on pins....... 12,000 


*Including secondary stresses. 
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Ingenieurwissenschaften,’’ Third Edition, 1906, and there 
ealled the “‘Genauere Theorie,” is well suited and con- P| 
venient of application. In certain particulars it is not 
absolutely exact, but the errors involved are of no prac- 140 
tical consequence. This method is the same as that 
which has been fully developed by Mr. Moisseiff and used 130 | 
by him in his calculations; but in the work of recalcula- 
tion, the formulas for cable stresses have been developed 120 
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somewhat further and brought into a form more con- 120 oe oe, 1 ce N|woi 
venient of application. The derivation of the principal fi, Oh Be € 
formulas will be briefly given. 130 Resistance of 
ASSUMPTIONS.—(1) The initial curve of the cable is wes ed He Se A 
parabolic; for the end span the vertex of the parabola is 140 “ahes ~ 4 | 
at the span center and the tangent at this point is in- eet 
clined but the axis is vertical. Main Span. 
(2) The entire dead-load is carried by the cable as a FIG. 5. MAXIMUM MOMENTS IN STIFFENING TRUSSES. 
uniform load and causes no stress in the truss; the truss LIVE-LOAD— 
is stressed by changes of temperature from the mean, Congested: 16,000 Ibs. per lin. ft. of bridge either continuous or partial, placed to give maximum ec! 
and by live-load Combined: 8,000 Ibs. per lin. ft. of bridge continuous, end additional partial load of 8,000 Ibs. per lin. f'. of 
i” Lp BREN S: P a < : bridge placed to give maximum effect. 
FORMULAS FOR DEFLECTION, BENDING MOMENT Working Load: 8,000 lbs. per lin. ft. of bridge either continuous or partial, placed to give maximum cifect 
AND SHEAR.—Consider first the main span only. Let Wind: 2,000 Ibs. per lin. ft. of bridge. 


Ht = horizontal component of cable stress from dead- 
load only and mean temperature; 

H = additional horizontal component of cable stress due 
to any cause, such as live-load, or temperature change, 
or loads on side spans; 

n = deflection of truss and cable at any point A from 
normal position, due to H and any given live-load (the 
stretch of the hanger is neglected); 

p = live-load per unit length on a part or all of the 
truss; 

My, = bending moment at any point in the truss due to 
the given live-load, assuming the truss to be a simply 
supported beam; 

M = actual bending moment in the truss at any point 
due to the assumed conditions; 

S = shear at any point; 

& == dead-load per unit length, = load on cable (includ- 
ing its own weight); 

8, == total load on cable per unit length, after advent of 
live-load or temperature change; 

I moment of inertia of the truss. 
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Under all conditions the shape of the cable constitutvs 
an equilibrium polygon for the hanger loads, and if the 
horizontal component H + Hr of its stress is known, 


then the moment of the hanger stresses on the truss at 
point A is equal to (H + Ht) x (y +m). But Hey just 
balances the dead load, so that the moment tending to 
balance the effect of the live-load (or temperature 
change) is only (H + Ht) » + Hy. Hence the moment 
in the truss due to this live-load (or temperature ef- 
fect) is 
M = Myo — ( H + Ht) 9 — Ay... ce eeeeeseeee (1) 


Consider any portion of the truss along which p and 
I may be assumed as constant, and suppose the left end 
of this section is at a distance a from the origin. The 
value of My at any point in this section can be written 

Mo = M1 +Q (x — a) — % p (x — a)?........(2) 
in which M, is the bending moment and Q is the shear 
at the left end of this section. Also, for the initial 
parabola, we have [measuring x from one end of the 
span], 


4f 
—2(l — a). 
PB 


y _— 
Hefice, from (1) and (2) we derive 
p (x—a)* 
M=M, + ani iieis eed (H + He) 9 


ee aD 


With respect to the truss the general relation of de- 
flection to bending moment is 


4f 
— H|—2(l—2) 
P 


& 4 
EI—=-—wM 
dx? 


H+Ht 


Substituting in (3) and placing = @ we have 





for the differential equation of the elastic curve of t! 





truss, 
dn ¢ p(a—a 
— =c' 7— — M,+ Q(a—a) —— | 
dx’: Hl + Hy 2 
He 4f 
+ ——|—2z(l — 2) (4) 
H + Ay P 





r brev 


Integrating this, and using again the term M, ! 
ity, we have, finally, for the deflection : 








H M, p 
= ———_| C, e* + Ce + —- 
H+ Hy H He 
Sf *4fa % 
_ (1 — az) }.....- (5) 
eP e 
Then from (1), the bending moment at any point is 
‘=. p 
= —H|C, e& + Gee 4+ —(———}}....6 
¢ Ff Hl 
and by differentiation, the shear is 
S = — = — He [C, e* — Gre) ...- (9 
dx 


The quantities C, and Cz are constants, to be deter 
mined by the conditions of the case. For each (ifferent 
value of p or of I there is a correspondins set of 
values of C; and Cz. For a ‘uniform load th:ougbout 
and constant i, they are obtained from the ‘wo con 


ditions that for « =% and # = 1, M = 0. For « change 
in p or I the truss must be divided into section: i0 each 
of which p and I may be taken as constant. ‘he addi- 
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tional equations for determining the various sets of 
values for Cy; and C2 are found by equating the value 
of M at the end of each section with that at the be- 
ginning of the next, and by a similar treatment of the 
shears. 

Formulas (5), (6) and (7) enable the deflections, 
moments and shears to be calculated at any point in 
the main span for any given value of cable stress H 
and of load p on this span. 

The formulas are also applicable to side spans by 
using the span length 4, and versed sine f;, for these 
spans, in place of the value 7 and f in the given equa- 
tions. 

The cable stress H may be caused by a load on either 
main or side span or by temperature change. It re- 
mains to derive an expression for this cable stress H 
due to any cause. 

FORMULA FOR H.—In deriving an expression for H 
the entire cable from anchorage to anchorage must be 








considered, 


Imagine the hangers to be cut just below 
the cable and their stresses replaced by external forces. 
The total load per foot acting on the cable after ad- 
vent of live-load or temperature change will be equal to 
‘:. The application of this live-load or temperature 
change will cause the cable to stretch and will also 
cause vertical displacements along the cable, some down- 
wards and some upwards. The total work performed in 
this vertical movement must be equal to the total work 
done in stretching the cable. 

Work in Cable due to Stress.—Let F = constant cross- 
Section of cable and ds = increment of length. The 


ds 
Stress at any point in the cable due to H is H = and 


H 4d 
the stretch of am element ds is —- ——ds. The average 
P.E dz 


total stress at the same point is 


(ih +4) — 
: ds 
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FIG. 6. MAXIMUM SHEARS 


IN STIFFENING TRUSSES. 


(For Congested and Combined Loading as noted under Fig. 5.) 


and hence the work done on this element is 


H (H,+ 4H) ds? 


The total work on the cable may then be written 


H(H,+ 3H) ds 


F.E ere : 











Work in Cable due to Temperature Change.—Let w = 
coefficient of expansion and t = change of temperature. 
The stretch of any element ds is 


stress is 


wtds, and the average 


ds 
(H; + 4H) — ; 
dr 
hence the work done is equal to 
ds? 
(Hy + 3H) wt f— . 
dx 


Work Done by Vertical Displacement.—The load per 
unit length is s, and the movement is 7; hence the work 


done is 
’ fas ndx 


The dead load is uniformly distributed on the cable, and 
for the purpose of calculating 


fas ndx. 


the additional load may also be assumed as uniformly 
distributed. The average value of 8; is then approxi- 
8 


f 
mately equal to > (Ht + %H). The work is then given 
by the expression 
8f 
= (He + 4H) Grae. 
A similar expression gives the work for the side spans. 


Formula for H.—Equating the work in®the cable with 
that of vertical displacement we have 


8f H(Hr+44) » as? 

get in fe + aed ae 
H. wt x 

+ He+ bet §— @) 


in which the subscript “1” refers to side spans. 


Substituting the value of » from equation (5), in- 
4fz 
- (l — @v)da@ and solving for H, we 


tegrating terms 


derive the general expression, 





» p terms Vet H, .ds* 
M,— dz-+-| forside |— ——— | — 
¢ epans Sf. ~ dea 
H = 
” Sf terms 
_ (C, e&* 4+- C2 e-**) dx —— +- 2 fl for side 
el spans 
lt’ wt , ds* H +H, P , ds 
tire: poreere bee |. 
Sf dx FE 8sf" dz 


The brackets indicate that terms for each side span 
are to be written out exactly similar to the preceding 
terms for the main span. If there are no loads on any 
one span then the values of M, and p for that span are 
zero. It is to be noted that in equation (9) the quan- 
tities C, and Cs, and also c, contain the quantity H so 
that the value of Hf can be determined only by succes- 
sive approximations. However, for any particular form 
of loading, the constants C, and C, can be expressed in 
detail, and some of the terms containing H transferred 
to the first member of the equation and a more con- 
venient expression for H derived. One result of such 
transformation is to make the denominator of the ex 
pression for H identically the same for all conditions 
of loading. Its value can then be calculated for all 
possible values of H and tabulated, thus greatly facili- 
tating the calculations. Formulas for H for various 
cases are given in the tables of formulhs which follow. 

Formulas for Various Cases.—The formulas for H used 
in the calculations for various cases of loading and the 
values of the constants C, and C, are as follows: [See 
tabulation on pp. 408-09.—Ed.] : 

The full expression for the denominator of the various 
formulas is, calling 


f= = Tyan f= 1, 
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D = + _ SS ne | 
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Values of Constants.—The following constants were 
used in the calculations: 
Main Span: Side Span: 

t= 1,446.7 ft. = 713.5 ft. 

f 145.3 ft. ,, = 37.2 ft. 

I = 43,900 sq. ins, x sq. ft, I = 50,860 sq. ins. x sq. ft. 
E = 29,000,000; w = .0000066; t = 55°; He = 10,480,000 
Ibs.; Lt = 3,324 ft.; Ls = 3,452 ft. 


Appendix C.—Method Used in the Calculation 
of Stresses in the Tower and Cable. 


The maximum fiber stress in a column of this type, 
fixed at one end and saddles rigidly attached at the 
other, occurs during the greatest horizontal displace- 
ment of its top, under which condition it resists a ver- 
tical and horizontal cable force; it is produced by load- 
ing the main and far side spans at the highest tempera- 
ture. 

The maxtmum stress in the cable occurs when al epetis 
are loaded at the lowest temperature. 

In the diagram below, let a = angle between main 





span cable curve under dead-load and a borizontal line 
connecting tangent points of saddles. 

a, = angle between side span cable curve under dead- 
load and an inclined line connecting tangent points of 
saddles, 

8 = the constant angle between the inclined line and 
a horizontal. 

The change in the tangents of @ and &, caused by 

dn dm 
the load p is —— and ——, and after correcting for this 

dz dx 
change the vertical cable force becomes, 

V = (H + He) [tan © + tan (&,+ 8) ] 

The horizontal displacement Y of the top of the tower 
is due to the up-bending of the unloaded side span or 
decrease in f;, the elongation of the unloaded side span 


cable from stress 
( H (~) 
F EY dx’ 


and from temperature 
ds’ 


(wf 


and the resistance of the tower to bending. Calling the 
length of side span cable L, the change in 1, from a de- 
crease in f; and from 








ds* 
we |—— 
dx 


H = 
FE~ dz’ 
is given by the partial differentials 


8L 5L 
— and —— of 
bl, of, 


4f,—a ie ea 
L=—— ln }- (4f, — a)’ 
16f, 


4f, 4+-a SiRie aS 4 i? 
aN + (4f, +a)? + —— 
16f, 
4f,t+a+ Vi + Gf, + a} 





loge 
—4f, +a+V1f+Gf, —ay 
from which the horizontal ca- 


ble force Q is determined, as 
follows : 


Let the curved line represent 


the axis of the deflected tower. K 
Let 
y = the deflection at any | 
point from the tangent OC at | 
b, 


the fixed end. 

@ = the angle between the 
tangent at any point and the 
line OC 

M = the bending moment at 
any point from V, @ and V; Ys 
(truss reaction). ’ 





The relation between the deflection and bending mo- 
ment at any point z is 
d*y 
Mx EI —— = Me — Qa — (V + Vidy 
dz* 





FORMULAS FOR H AND THEIR CONSTANTS. 



































CASE I.—Center Span Partially Loaded, Side Spans Un- Rag 
loaded, Temperature highest. Meximum Positive Mo- 
ments and Shears, Center Span. J - oe 
| Kx > 
SE fee a ae ee gona 
rn / 1 p 
: haw | 
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el—e-l | 2H¢e et e \H 
CASE II.—Center Span Partially Loaded, Side Spans Fully Se a. 
Loaded, Temperature Lowest. Maximum Negative 
Moments and Shears, Center Span. | A | Cc] a 
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Section B to C: 


: e-el Pp 8f 
Q=—— smal Ore? 2 + 


e!—e-ell 2He ¢ 





CASE III.—Center Span Partially Loaded, Side Spans Un- 
loaded, Temperature Highest. Maximum Positive Mo- 
ments and Deflections Near Center. Center Span and 


—— + a 
ce? C3(e%); + 1) 


Rf 





Sf 
1 —e-«! C2 = — Cr e*! — ec! — 
Pp cl 











Max. Pos. Shears Near End. A c D 
| prom =e 
Wg--- |, ---nle-------- l-- phe ---1, =>) 
kU) +R (LR) p 
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PL wt II; 
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Section B to C: “ 
1 Sf 
Ci tp atienis & eammie (eck 1. eek’ —e-c('-k) a» @° e(i+k) jek en 
ec! — e-el 2Re er al n e') 
. 8f 
Cg = — C,4+ — (eck oh e-ek) —— 
2He er 


CASE IV.—Center Span Partially Loaded, Side Spans 
Fully Loaded, Temperature Lowest. Negrtive Mo- 
ment Near Center, Negative Shear Near Ends, Center 
Span. 


~ 
Foy 7 ie 2p (e' — 1) 


pl} ———]+2phi——- 
1 
x= ———_- — 


o,f" - 








4p (e%': — 1) 
—— — [Numerator CASE I1]] 








+ 1) e3 (ey); + 1) 





1 p 





D 


/ l1/p 8&f 
C, e-e('-8) + en e(14) eo -e*') 4 3(=-5 1—e) 
e! — e-loHe \ e\H Pf 


p 1 /p 8f 
Ce= — Cy — ——-[ e** + e-ek J4- ——— | — — a 
2H ee CNR? 








The term (V + V,)y is small in this case and may be 
neglected, consequently 





1 / Ma? Qx3 
y=—— - + a tan & + ¢ 
EI ( 2 6 ) 


in which c = 0 for y = 0. 

The value of Q is found by successive approximations, 
so that Ly = Y. With the external forces V, Q and V; 
determined, the fiber stresses at the various sections read- 
ily follow. 

The maximum cable stress = (H+ H) sec, « or (H+ Hp 
sec, (8 + %) ; x and & being corrected for the change pro- 
duced by p. ~ 


In the calculations the resistance of the tower to bend- 


ing was not considered, this being an approximation ol 
the safe side. 


Appendix D.—Method Used in the Calcula- 


tion of Stresses in the Lower Floor- 


beams and Lateral System. 
FLOORBEAMS.—The maximum flange stress i 
floorbeams occurs during the greatest difference in “cf.ec- 


tion of the cables and is caused by loading the sidewalk 
and tracks on one side and the roadway. The beams 2" 
continuous and the elévatiga of the supports or dee ''05 
of the cables depends#on the loads transferred em 


by the stiffness of the beams. 
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FORMULAS FOR H AND THEIR CONSTANTS (Continued). 


One Side Span Fully Loaded, Other Unloaded, 
3pan Unloaded, Temperature Highest. Max- 
Positive Moments and Deflection, Loaded Side 


1? 1 
12 cr 


CASE V 
Center 
imum 
Span 
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Section A to B: 


p Sf 
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a= 
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CASE Vi.—Center Span Fully Loaded, One Side Span 
Locded, Other Unloaded, Temperature Lowest. Max- 
imum Negative Moments and Negative Shears Near 
End, Unloaded Side Span. 


He; = hh 


ey 


P 1 
Pa i 
12 é 


ERR 
puj——— 


12 ef} & (e" 





H= 
D 


Section A to B: 
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CASE VII.—One Side Span Partially Loaded, Other Spans 
Unloaded, Temperature Highest. Positive Shears, 
Loaded Side Span. 
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CASE VIII.—One Side Span Partially, other Fully Loaded, 
Center Span Fully Loaded, Temperature Lowest. Neg- 
ative Shears, Partially Loaded Side Span. 
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Two equations 


At center, 7 = .00266 (p—.000027p*) and 
At quarters, 7 = .00195 (p—.000017 p*) 


the deflection of the cable at the center and 
quarter-point of the main span for varying intensities of 
load were developed and by successive approximations 
the reactions and elevations at the four supports deter- 
mined by substituting these in the equation for a con- 
tinuous beam. 

LATERALS.—Stresses in the lateral system were com- 
puted ‘or @ fixed and a moving load, the intensity of 
wind being determined from the specifications as 33% 
Ibs. per sq. ft. om exposéd surfaces of suspended structure 
and trains. If 

We = weight per lineal foot, of cable. 

Wt = weight per lineal foot, of truss. 


giving 


Wr = weight per lineal foot, of trains. 

@ = the angle of deflection at any point, 
the side deflections of the cable, truss and lateral system 
are proportional to their distance from the center of 
rotation (a line connecting tangent points of saddle) and 
induce reactive forces: We tan @, Wt tan @ and Wr 
tan @, which were assumed to vary as ordinates of a 
parabola and resist corresponding amounts of wind pres- 
sure, the remainder being carried by the lateral system 
as a simple truss. 

The center deflection of the side span is 3% ins. and 
the reactive forces or components due to weight are 
small; consequently these were neglected in computing 
this lateral system. 





MATERIAL FOR HIGHWAY IMPROVEMENT is car- 
ried on the railways of Virginia at freight rates which 
represent actual cost, according to the Baltimore “Sun.” 


Recent State Highway Construction in 


Massachusetts.* 
By AUSTIN B. FLETCHER.}+ 

Macadam’s road is a thing of the past. In fact, the 
road of the kind built by the Scotchman, John Loudon 
Macadem, and named in his honor, has been obsolete in 
this country for so long a time that the road makers of 
the present day have almost forgotten what it was like 
Except that it was made of fairly small broken stones 
it bore little resemblance to the carefully built broken 
stone road usually adopted for State highway construc 
tions of the present day. 

Macadam knew nothing of machine-broken stone. He 
did not dream that a broken stone roadway could be made 
as smooth as a billiard table immediately on its com- 
pletion by the use of steam road rollers. 

The modern macadam roads, when made 
quality of such as can be obtained 
Massachusetts, and under the average road traffic con 
ditions, and when the automobile was not ubiquitous, 
were reasonably expected to wear at least ten years with 
out resurfacing. These roads cost for the four to six- 
inch broken stone surfacings alone, not including any 
items like grading, draining, foundations, from 
$2,500 to $6,500 per mile, 15 ft. in width. They are not 
cheap roads and their construction is not justified in 
rural localities unless the traffic requires such a type of 
construction, or unless cheaper methods are not available 
because of the lack of suitable material less costly than 
broken stone. 

It would seem fairer to call such a road a ‘“‘McClin- 
tock”’ road, since its development, to a very large extent 
was due to the efforts of William E. McClintock, a mem- 
ber of the Massachusetts Highway Commission, who re- 
tired from the Commission in 1908 after a faithful and 
able service of more than 15 years 

The Massachusetts Commission has been recently taking 
a census of the travel over the state roads to secure more 
accurtte knowledge as to the relative importance of the 
different routes of travel under the changed traffic con- 
ditions, and to determine what proportion of the travel 
was in self-propelled vehicles. The count was taken for 
seven consecutive days, during the latter part of August, 
at 237 different stations, and the results deduced from 
the census are somewhat surprising in some particulars 


The census shows that the travel per day over all the 
roads where the records were taken was as follows: 
Horse-drawn— 

Light 
Heavy 


LS ee ee 
Automobile— 
OE ccc cn cce 5,f 


of a good 


stone, usually in 


te 
etc., 


19,622 
17,969 


37,591 


benneehnds 6o54ane 6409008665000 27,309 
64,900 
stations) was as 


Total average daily traffic.............60+. 
The average traffic per station (237 
follows: 
Horse-drawn— 
Light 
Heavy 


MP Gv ah dé ce'mbnthebh Vanene ed ak k eeen>s 
Automobile— 
ROR: is oa < bEvo 0:66 hes Rén OA OKaeewc ce ROS 
Touring cars 


159 


All 115 


Total traffic of all kinds per day, per station... 274 
These figures must be considered as applying only to 
the abnormal summer travel. Massachusetts roads and 
scenery appear to be attractive to automobilisis from 
other states, and it is likely that the figures are somewhat 
enhanced by reason of that fact. It is expected that a 
similar census, which will be taken early in October, will 
measure the normal traffic more closely. 

A rather ingenious method of getting at an approxima- 
tion of the value of a road wes devised several years ago 
by Mr. A. N, Johnson, State Highway Engineer of Illinois. 
In some of his calculations in Illinois he assumed that 
the value of a journey of any sort of a vehicle for one 
mile was one cent, which I believe was about one-third 
of the minimum price per mile which was being charged 
on the Maryland turnpikes, but he chose this ridiculously 
low figure so that his calculations would be beyond criti- 
cism. 

It has occirred to me to apply this value of a mile 
journey idea to the Massachusetts traffic census figures 
to see whether the Massachusetts repair costs are justi- 
fied on the one cent a mile basis. ~ - 

Let us assume that the average traffic per station of 
274 vehicles per day is too large by 25% when normal 
traffic conditions are under consideration ; that the roads 
of Massachusetts are unprotected by Nature’s snow and 
ice for 300 days each year; that every vehicle counted 
at every station averaged to go at least one mile; that 
the macadam road surfacings cost on the average $5,000 
per mile, which is probably nearly correct, and that the 
State pays for the money used in building the roads 3%% 


per read at the Good Roads Convention at 
, Massachusetts Highway Commission, Bos- 
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per annum. I disregard the facts that the counties pay 
back to the commonwealth 25% of the construction and 
maintenance costs and that the cities and towns pay back 
a portion of the maintenance costs, and that the auto- 
mobilists are now paying a substantial amount each year 
toward the cost of maintenance. 

With these assumptions, the people would pay in tolls 
on the Johnson basis: 300 x 205.5 x $0.01—approximately 
$615 per mile per year, and the Commopwealth, if it were 
in the turnpike business and paid no dividends, could use 
$615, less $175 interest charges, or $440 per year per 
mile for maintenance and administration. If the Com- 
monwealth would appropriate that amount each year for 
each mile of state highway the Commission's work would 
be simplified. 

The census shows that of the total summer traffic 42% 
was self-propelled. What proportion of this annual cost 
of maintaining the State roads is chargeable to the 42% 
of automobile traffic? In my opinion, the Commission's 
estimate made last spring, that motor vehicles cause at 
least 50% of the wear and tear, is conservative in the 
extreme. Unfortunately, there are no data accurate 
enough to settle the question conclusively. 

The figures from the census do show beyond a question 
that the automobile is a serious factor to be reckoned 
with in all future road building and road maintenance, 
and no one now believes that the self-propelled vehicle 
will be a diminishing element in the future. The roads, 
therefore, must be rebuilt or resurfaced to provide for 
the changed conditions, and in all new constructions the 
conditions must be met. 

So far as the treatment of existing macadam roads is 
concerned, the remedy seems to be in the application of 
protective coats or coverings of a bituminous nature. 
Generally speaking, the smoothest surface is highly de- 
sirable for the automobile, but the horse needs some de- 
gree of roughness of road surface to give him foothold 
when exerting his strength. 

Taking these things into consideration, so long as there 
are many horses to be reckoned with, some material or 
combination of materials must be found which will not 
result in a too smooth and hard road surface. It is not 
my intention to enter into a discussion here of the rela- 
tive merits of asphalts, asphaltic oils and tars, all of 
which are being used in making the protective coverings 
referred to. At the present time there are not enough 
data available to show which will give the best results 
economically in a term of years, and probably at least 
three more years of experimenting will be necessary to 
determine it. All of these materials seem to give good 
temporary results. 

Before any of the bituminous materials are applied it 
is essential that the road surface be evened up and 
patched where necessary, rolled and swept clean of all 
dust. The bituminous materials in the Massachusetts 
experiments are then applied hot to the road surface by 
means of spraying machines or gravity distributors or by 
hand in quantities varying from one-fourth to three- 
fourths of a gallon to the square yard, and immediately 
covered evenly with sand, fine gravel or broken stone 
screenings. The surface is then rolled, and there results 
a protecting coat or covering from three-eighths to three- 
fourths of an inch in depth, depending on the quantity 
of the bituminous material used, and probably to some 
extent on the nature of the sand or gravel placed over it. 

There seems to be ample evidence in Massachusetts 
that when one-half of a gallon is applied the treatment, 
with some patching, will last two years, and that there- 
after, by applying thin coats of the bituminous material 
and sand every year or two, depending on the traffic, 
the coating may be preserved indefinitely. If this be 
true, the annual maintenance charges of the future, so 
far as the road surface is concerned, will be merely the 
cost of renewing the covering (probably from four cents 
to five cents per square yard per annum). By this 
method no wear whatever will take place on the broken 
stones, and, in a sense, that portion of the ordinary mac- 
adam road which takes the wear will hereafter be only 
a foundation for the bituminous wearing coat. It even 
seems possible that after a few years the annual cost 
of such renewals may be less than that of resurfacing 
periodically with broken stone, as has been the practice 
heretofore. 

In new constructions, could we be sure that we will 
have nothing worse to contend with than the pneumatic 
tires of automobiles, there appears to be no reason why 
the old method of building macadam roads cannot be 
continued, provided they are given a protecting surface. 
And it would also seem that less care should be neces- 
sary in the selection of the stone, as concerns its quality 
and the sizes into which it is broken. But if the English 
experience is any criterion, we may look forward to a 
further change in the nature of the traffic. Why should 
not the hauling of heavy loads in the future be done by 
traction engines pulling long trains of heavily loaded 
wagons? Already it is being done in this country to a 
small extent, and as our systems of improved roads ex- 
pand and our through roads of trunk lines become con- 
nected, why should not the traction engine trains com- 
pete successfully with the ra!lroads? Such has been the 
English experience since the year 1898, when the Gov- 


ernment, by its enactments, seemed to encourage the new 
method of transportation. 

Should such a condition arise here, tne troubles due to 
the motor car would be forgotten in dealing with the 
greater traction engine evil. The cleats or crossbars on 
the driving wheels of such engines, which appear to be 
necessary to give sufficient traction to haul the heavy 
loads, are the principal cause of the wear on the roads, 
provided, of course, the road foundations are adequate to 
support the extraordinary loads carried by the trailers. 

The protective coat referred to would probably be in- 
adequate for such traffic, and the introduction of bitum- 
inous binders into the voids between the broken stones 
would be necessary. 

A good deal of work of this sort is being done now in 
an experimental way by mixing the bituminous material 
with the broken stones before they are placed on the road- 
way, or by grouting the bituminous material into the 
spaces between and around the broken stones after they 
have been placed and partially rolled. 

Hach method has its advocates, but it would seem that 
the first method is the surer, more exact and less waste- 
ful of the bituminous material, and probably nearly as 
cheap in first cost as the grouting method, if mechanical 
mixers are used. Whichever method is adopted, it is 
usually considered that a wearing or protective covering 
will be required either at the time of construction or soon 
after. 

Since both of these methods add greatly to the cost 
of the ordinary macadam road (probably from 20 cts. to 
50 cts. per sq. yd.), and since it seems probable that in 
any event the roadway will require a protective covering 
at least as often as once in two years, it would appear 
to be economical to rely upon the protective covering 
and to omit the bituminous material from the voids-be- 
tween the stones, while the traffic remains as at present. 
And it further appears that if the macadam road is not 
exactly dead, it at least is now or soon will be buried 
under a covering of bitumen. 





Steel Bands for Power Transmission. 
By J. P. SCHROETER.* 

Everybody who has to do with power trans- 
mission knows that our present systems, using 
ropes or belts, are far from being perfect. Care- 
fully conducted experiments in the Technische 
Hochschule, Charlottenburg, Germany, with 
steel-band transmission have turned out very 
successfully, so that the general introduction of 
this kind of transmission seems to be close at 
hand. 

It is well known that leather belts and hemp 
and cotton ropes are very badly affected by at- 
mospheric conditions. They are organic ma- 
terials and, in accordance with the aim of the 
modern designer, should be eliminated, if pos- 
sible, and replaced by inorganic materials with 
more uniform properties. Wire ropes are only 
acceptable for long-distance power transmis- 
sion. We know that the slip of belts and ropes 
is large, that the tension must be regulated very 
often and that the pulleys are large, taking much 
space and making the whole machine heavier 
and more expensive. The percentage of lost 
power is sometimes very considerable. The 
steel band does not show these disadvantages. 
It is not influenced by atmospheric conditions, an 
adjustment is very seldom necessary, the slip 
does not exceed a maximum of .15 of 1%, the 
efficiency is always above 99%, and the width of 
the pulley is considerably decreased, diminishing 
the space needed and saving material. 

With the steel-band transmission, the distance 
between the pulley axles may be decreased, even 
until the pulleys almost touch, making it pos- 
sible to use steel-bands to replace gears. The 
bands show no lateral vibrations and may be 
used at any velocities up to the highest met with 
in modern practice. This transmission has been 
used and practically tested abroad for several 
months. 

According to the official tests made at the 
Technische Hochschule, Charlottenburg, with 
steel-bands 23 mm. wide and 0.3 mm. thick, the 
useful tension per centimeter of width was 15 
kg. with pulleys 1,250 mm. in diameter having 
a peripheral velocity of 15 m. to 30 m. per 
second; the useful tension was 10 kg. for pulleys 
600 mm. in diameter running at a peripheral 
velocity of 15 m. per second. The pulleys had 


a thin cork cover and the tension was very care- 


fully adjusted to the most favorable conditions. 
*5821 Jackson Ave., Chicago, Ill. 





onsiamoes 
Expressed in English units, these re: may 
be summarized as follows: _ 
Effec 
tive 


Belt pull sq. in 
Belt thick- Pulley Peripheral per in 33 
width, ness, diam., 8 . width on 
ins. in. ins. ft. persec. Ibs . 
906 0118 49.21 Sto 100 84 112 
906 0118 2362 50 56 745 
In practice there has been transmitt vith 
a steel-band of the above size, 145 1 and 
with one 100 mm. wide, 250 HP. 
There is practically no noise either a: 
low velocity, and in the tests it was in , 
to find any elongation of the band. I: rht 
ness and high tensile strength permit i e at 
higher velocities than are permissible wi elt 


and its introduction for use with genera: and 
motors has proved very successful. 

An item not generally given enough co: sider. 
ation in calculations is the power lost in (rans- 
mission. The accompanying table gives t)i first 


cost, efficiency and operating expenses with stee] 
bands and belt transmission. 

[A brief description of the stee) band trans- 
mission, which is manufactured by the Eloesser 
Kraftband Gesellshaft, Charlottenburg, Ger- 
many, was published in Engineering News Jan. 
9, 1908, p. 32.—Ed.] 

FIRST COST, FRICTION LOSSES AND OPERATING 








EXPENSES FOR STEEL-BAND TRANSMISSION OF 
100 HP. 
Rope. Leathe Steel 
Pulleys «<..0.0% $177.00 $96.00 $60.00 
Wivet eects. .é: Belting ....... 148.00 $10.00 1 180.00 
| ee $325.00 $406.00 $240.00 
Loss in per cent 13 6 0.5 
Loss in HP.... 13 6 0.5 
Losses......... Loss per annum 
in HP. — 50.000 18,000 1,500 
Money loss.. 00 $306.00 $25.05 
5% interest on 
first cost ... 16.25 20.30 12.00 
- 110% depreciation 
on pulleys... 17.70 9.60 6.00 
20% depreciation 
Yearly expenses } “gp belting... 29.60 62.00 36.00 
Friction loss as 
above ....... 663.00 306.00 25.5 
_Total yearly... $726.55 $397.90 $79.50 





Note: Diameter of pulleys, 3.28 ft.; distance between 
axes, 32.8 ft.; cost per HP.-hr., 1.7 cts.; 200 r. p. m 





COST OF REPAIRS TO STEAM SHOVELS.—Repairs 
to steam shovels at the Empire shops [on the Panama 
Canal] during the fiscal year 1909 cost only % ct. per 


cu. yd. of material excavated. ‘The total cost of these 
repairs was $197,612, and the material excavated 
cmounted to 22,583,099 cu. yds. The shop cost does not 
include the cost of repairs made in the field or that 
of repairs made to steam-shovel parts taken to the 
shops while the shovel is kept in service by substituting 
other parts. These repairs are known as field repairs 
and are made in the field shops and on the work, often 
while the shovel is waiting for cars. 

A statement of the cost of steam shovel repairs in 
the three construction divisions from January, 18, to 
June, 1999, inclusive, a period of 18 months, follows: 





Divisions. 
Item, t A ‘ Total. 
Central. rey to” reste. 
Cu. . 27,752,750 4,148,997 1,980,069 33,881,816 


Field. IN "$596,059.02 $51,786.74 $19,917.58 $667,763.34 
Shop cost.. 283,746.76 51,782.61 22,246.75 357,776.12 


Cost per cu. yd. Cts. Cts. Cts. Cts. 
Field. rp . sntceees ss 2 14 1.25 1.01 1.97 
GUD dade ece cies BPE: FS 1.25 1.12 1.06 

TORS vacesvccceews 3.16 2.50 2.13 3.03 
The shovels in the Central Division are subjected to 
harder and more constant usage than those of the 


other two divisions, Of the 101 steam shovels in the 
Canal and Panama railroad service 61 are in the service 
of the Central Division, most of them in Culebra Cut.— 
“Canal Record,” Sept. 29. 


+ 


A STEEL BRIDGE IN AFGHANISTAN.—The fist 
iron and steel bridge in Afpheatttan has just been com- 
pleted by Messrs. Burn & Co., at the Howrah mig 
works, India. It crosses the Kabul River at the mouth 
the Diroontah gorge about seven miles from Jal!s!aba ' 
The structure has a span of 306 ft. between cen‘ers “i 
the —- Blasting —— for the foundations an 

ed until April 22, ‘ioos, er Detect on te 
tinued unti 1 5” n ju 0 
Jallalabad side of the river was finished with the = 
dation bolts built in ready to Ye sucsive the top foun _ 
tion stones. Work was then stopped for the s: —s 
pAheaat Facts ho Bn ns Tay ne ape . 


Operations we: December 1. 1908, ome 
Driage. save Snail and med on Fe>r 
oe 1900" but the sea mn side of the river 

not com 
the cE working time for 
romttee, Wee five months.—“Iron & Coal Trades Review,’ 
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According to recent newspaper reports from the 
Pacific Coast, the residents in the Imperial Val- 
ley in Southern California are in serious peril 
through the possible cutting off of the water- 
supply from the Colorado River. In the words of 
the despatch, 
if the Colorado River should go on one of its tangents, 
the entire region would starve for water within 48 hours. 
The channel from the Colorado River is filling with silt 
and becoming more clogged every hour, despite the efforts 
of two giant dredges working night and day. The river 
has changed its channel and threatens to move still farther 


away from the canal intake, — a ridge of sand per- 
haps a mile wide between it and the canal intake. 


We have not had time, up to the hour of going 
to press, to verify this report, but from the ac- 
counts of the Colorado River situation published 
in this journal two years ago, at the time of the 
closure of the Colorado River overflow into the 
Imperial Valley, there is nothing improbable in 
the above story. 

It will be recalled that the irrigation company 
which draws water from the Colorado to supply 
its canal leading down the Imperial Valley, had 
the greatest difficulties in preventing its canal 
from silting up, and that it was the attempt to 
establish an open connection without a head- 
gate which first started the whole flow of the 
Colorado down into the Salton Sea. The lesson 
of that unfortunate experience is, of course, well 
learned, and, it is safe to say, no more water will 
be drawn from the Colorado except through head- 
gates; but the liability of the river to wander 
over a wide stretch of territory and the difficulty 
in controlling it because of the shifting sand of 
its bed, are well understood. Thus there is noth- 
‘ng impossible in the report that the river might 
pe a notion to leave the canal intake high and 

ry. 

There are said to be some 10,000 settlers in the 
Imperial Valley, and they have little appreciation 
of the slender thread on which their property 
and their homes rest. Should the flow of water 
down the canal be cut off, the region would 
Promptly return to the desert condition from 
which it was rescued a few years ago. So far as 
can be seen, the only hope of a permanent and 
Teliable water-supply for the Imperial Valley 
Would be to seoure it from the dam of the Gov- 


*. 


ernment Reclamation Service at Laguna, above 
Yuma. But it would take much time to estab- 
lish such a connection, even if it is practicable at 
all, which is more or less uncertain. The difficulties 
of making an equitable arrangement between the 
present owners of the Imperial Valley canals and 
the Reclamation Service authorities would also 
be very great. . 
dinenseneinaepigasiaeeliiidideiaipasiiinn 

May a state control its own natural resources to 
the extent of preventing their sale outside the 
state? This question is likely to be brought be- 
fore the courts with reference to the supply of 
water from New Jersey to Staten Island, a part 
of New York City. Geographically, Staten Island 
really belongs to New Jersey. It is separated 
from it only by a narrow tidal channel, the Kill 
von Kull. It is separated from New York, 
however, by the whole breadth of New York 
harbor and from the Long Island shore by the 
half mile distance across the Narrows. 

Staten Island, therefore, is dependent upon 
New Jersey for the water supply which is be- 
coming urgently necessary to supplement the in- 
adequate supply obtained on the island itself. 
The State authorities of New Jersey, however, 
have endeavored to prevent the delivery of water 
to Staten Island, claiming that the available sup- 
ply should be reserved for the State’s own people. 
The State courts have been inclined to look fav- 
orably upon this claim. It seems extremely im- 
probable, however, that the same view would be 
taken by the Federal Courts. If a State may 
legally place a bar on the export of any of its 
products across the state boundary, then free 
trade between the several states, and with it 
real national unity is in serious danger. 
If New Jersey may prevent or even place an 
export tax upon the delivery of water from the 
state to New York, then Pennsylvania might 
raise revenue for the political oligarchy which 
rules it by taxing the anthracite sent across its 
borders and Montana could tax the shipments of 
copper from its mines and smelters. 


2 
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A contributor in another column describes 
some German experiments with flat steel bands 
for power transmission in place of ordinary 
leather belts. The experiments showed very 
favorable results and the matter seems to be 
worth the attention of American engineers. Good 
precedent exists for the use of such transmis- 
sions in the modern band saw. The power trans- 
mitting belt is merely a band saw without teeth. 
An efficiency of 9914% is claimed for the trans- 
mission; but it is manifest that this must be 
for the belt alone, and no account can be taken 
of the friction in the shaft bearings caused by 
the pull of the band. To get the true efficiency 
of a power transmission this should be included. 

In most cases where belt transmission is used 
it is desired to use tight and loose pulleys for 
starting and stopping. The steel band would 
hardly be adapted to such situations and its 
use would have to be confined to the places 
where positive connection between two paralle) 
shafts is desired. Where these conditions exist 
the steel band transmission may be very useful 
to the mechanical designer. 


> 


A few weeks ago the New England newspapers 
were filled with long accounts of a new process 
for the utilization of Rhode Island coal. As some 
of our readers may be aware, there are great de- 
posits of anthracite underlying the State of Rhode 
Island, but it is an anthracite which has been so 
far changed to the graphitic form that it is prac- 
tically incombustible. Many attempts have been 
made to burn it, but they have met with uniform 
ill-success. We recollect, indeed, to have heard 
a saying, said to be current in Rhode Island, that 
when the world is destroyed by fire the Rhode 
Island anthracite will be the last thing to burn. 

Now, however, a concern known as the Rhode 
Island Coal Co. claims that it has obtained con- 
trol of a process by which the coal can be made 
readily combustible. It was stated that prepara- 
tions were under way to work the mines upon a 
large scale, and a large stock issue was offered 
for subscription to investors. 

Our contemporary, “Power and the Engineer,” 








- in its issue of Oct. 5, reports the results of an 


investigation of this new process for burning 
coal—and possibly also burning innocent in- 
vestors. The result of our contemporary’s in- 
vestigation was to show in general that, while ex- 
tensive plans had been made for the development 
of the plant, located near Portsmouth, R. L, not 
very much had actually been done as yet. 

Regarding the alleged combustibility of the 
Rhode Island coal after treatment, the claim was 
that the coal became combustible when given a 
bath in a 5% solution of sodium nitrate and 
calcium chloride. W/ hile the sodium nitrate con 
tains some oxygen, it seems doubtful whether the 
trifling amount obtained from the weak solution 
proposed could be of any material value in as 
sisting the coal to burn. Briquetting the coal 
with a binder might possibly make it combus- 
tible, but this remains to be proven, and our con- 
temporary’s warning, that investors contemplat- 
ing purchase of the company’s shares would do 
well to investigate for themselves, seems well 
advised. 

seeciaaiiplai til uiatpencnisincicent 

The relations between railways and waterways 
is one of the subjects to be discussed at the 
meeting of the International Railway Congress 
in Switzerland next year. We give in another 
column an abstract of a paper on this subject 
which is to be presented dealing with conditions 
in Great Britain and in India. It appears that 
in England the traffic of inland waterways is 
small and is diminishing. It might be increased 
by improving the waterways, but such improve- 
ment does not appear to be warranted in view 
of the great cost which would be involved. This 
opinion is confirmed very strongly by evidence 
which has been given during the past two or 
three years before a Royal Commission on inland 
navigation. Experience in England ought to be 
studied in this country before we accept the 
ideas regarding waterways which are being dis- 
seminated all over the country by the waterway 
boomers. 
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The Growth of Exports from Gulf Ports. 


Statistics of the export trade of the Uhited 
States, issued by the Department of Commerce 
and Labor on Oct. 11, show that the exports 
from the Gulf ports increased 112% in the ten 
years from 1899 to 1909. During this same ten 
years, the Atlantic ports increased their exports 
only 12%. 

Without doubt these figures will be made use 
of by the commercial organizations of New York, 
Philadelphia, Boston and Baltimore, as an argu- 
ment to prove that these cities are falling behind 
in the race for commercial supremacy. Upon 
these figures will be based appeals for govern- 
ment appropriations for harbor improvement and 
municipal appropriations for docks and wharves. 
There will also be appeals to the railways for 
more favorable rates in order that the Atlantic 
ports may regain some of the traffic which is 
now going southward. 

It seems worth while, however, to take a 
broader view of this change in the currents of 
commerce. It should be clearly understood, in 
the first place, that the Atlantic ports have 
shown an actual gain in the ten years. They 
cannot claim that trade has been diverted from 
them which they formerly possessed. Further, 
if they are wise enough to look at the matter in 
a broad way, they must recognize that the growth 
of trade through the southern outlets to tide- 
water is a natural and healthful development. 
No other result could be expected, when one con- 
siders the enormous growth that has taken place 
during the past quarter-century in the produc- 
tion of that great fertile area west of the Miss- 
issippi. This vast district, teeming with agri- 
cultural wealth, including Texas, Oklahoma, 
Arkansas, Missouri and Kansas, is located many 
hundred miles nearer to the Gulf of Mexico than 
it is to any Atlantic seaport. Further than this, 
the haul to the south is over lines of easy grade, 
whereas goods carried to the Atlantic must either 
cross the Alleghany Mountains, or else make a 
lhyng detour to the north to reach the route 
through the Great Lakes. There are other handi- 
caps to shipment through the densely crowded 
ports of New York and Boston. The expense of 
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handling shipments of bulk freight is and must 
inevitably be much higher in such harbors than 
in the roomy waters of the new ports on the 
Gulf. At the Northern ports, too, there are diffi- 
culties in the winter months with ice in the 
harbors and with snow on the railway lines 
reaching them. The large range of tides is also 
a factor of some importance in handling vessels 
in a North Atlantic port, compared with the al- 
most tideless waters of the Gulf. 

To offset all these advantages, there is, of 
course, several hundred miles’ longer sea voyage 
from the Gulf ports to Europe. But these added 


imiiles in the sea voyage mean a mere trifle in the 


total cost of carrying a bushel of grain or a bale of 
cotton from a Texas farm to a European wharf. 

It is surely not strange, when all these things 
are considered, to learn that Galveston, which 
sent abroad 78% million dollars’ worth of ex- 
ports in 1899, sent abroad 189% million dollars’ 
worth in 1909. New Orleans, which sent 86% 
million dollars’ worth abroad in 1899, sent 145 
millions in 1909. Mobile shows an astonishing 
growth in her trade. Her exports, which were a 
little short of 9 million dollars in 1899, rose to 
over 27 millions in 1909.. There are new Gulf 
ports, also—so new that few outside of com- 
mercial circles have ever heard of them. Pearl 
River, Miss., for example, exported 7% million 
dollars’ worth of goods in 1909. St. Marks, Fia., 
which shipped abroad four thousand dollars’ 
worth in 1899, sent 114 million dollars’ worth in 
1909, the increase being due entirely to the de- 
velopment of the Florida phosphate industry. It 
is fair to point out that a part of this growth in 
the decade is due to a considerable increase in 
the average values of the goods exported, as well 
as to the increase in their volume. 

This vast growth in the trade of the Gulf 
ports is full justification of the expenditures 
made by the Government upon their improvement 
during the past quarter-century. It ought to be 
fully understood, however, that it is because 
natural conditions favored the growth of trade 
in this direction that the growth has occurred, 
and it is absurd to argue that similar expendi- 
tures made on the Atlantic ports would have 
brought the trade to them instead. 

The commercial organizations of New York and 
other ports on the Atlantic will do well to take 
a broad view of this matter and treat it without 
sectional jealousy. If they wish to retain trade, 
they should keep down, so far as possible, the ex- 
pense of handling traffic in their cities; but they 
should not expect by any possible facilities or 
economies to attract trade which naturally seeks 
other channels. 





New Encouragement for Apprentice 
Training. 

It has been generally believed, until recently, 
that labor organizations in this country have 
favored neither the training of ample numbers 
of apprentices in the vocations commonly known 
as “the engineering trades,” nor adequate in- 
struction of the small number of apprentices they 
approved of. It has been generally conceded 
that the rules of labor unions, limiting the num- 
ber of apprentices in these trades, have been 
made to prevent any chance of a surplus of 
skilled workmen, and so that the aging work- 
men should not face the possibility of unemploy- 
ment or diminished pay before the marked ap- 
pearance of senile debility. It is evident that 
such movements have been useless and futile. 
The growth of manufacturing in this country 
has -been so great that thousands of ready- 
trained foreign-born mechanics have been at- 
tracted here, and it has not been necessary to 
retain unfitted native-born artisans. All this 
time, on account of the short-sighted policies of 
both labor leaders and manufacturers, many of 
the boys who might have received a broad train- 
ing as mechanics have been made single-tool 
operators—factory cogs. Others have been made 
to adorn various mercantile niches, while the 
less alert and those unable long to follow the 
public schools have been forced into the ranks 
of unskilled labor. 

Until recently there have been few manufactur- 


ers who have been anxious to give their future 
workmen a general training in their trade. 
Some were willing to give a very special, nar- 
row sort of instruction, long enough to get single- 
tool hands. More preferred to receive their help 
ready trained, believing this the cheapest and 
least bothersome plan. 

Now it is seen that shop apprentices pay well 
during the period of training. It is recorded that 
under proper supervision they can do the work 
of single-tool men who are earning fair wages. 
To secure this condition, the shop manager must 
have confidence in his apprentice system, must 
furnish the apprentices with the best of instruc- 
tion, and must entrust actual production to them. 
It has been found that under these conditions 
the boys meet the responsibility imposed and do 
not merely waste good material in the days be- 
fore they become journeymen mechanics. When 
the boys “graduate,” too, they are found to have 
a feeling of loyalty for “the old shop” akin to 
that with which a collegian regards his alma 
mater. 

There are now indications all along the line 
that the old distrust of broad, but specific, 
apprentice courses is disappearing. If these evi- 
dences have been rightly judged, then those pes- 
simists may rest who have seen only doom for 
the American manufacturer when the supera- 
bundant resources of this, a fresh land, are 
brought down nearer to those of older lands 
across the seas. 

Recent discussions in the several engineering 
associations disclose the opinions of several large 
manufacturers that it is better for them, and 
for their workmen, to have a broad grasp of their 
trade than merely an intimate working knowl- 
edge in a very limited field. A feeling is disclosed 
that it has been an unfortunate tendency all 
around that has produced single-tool operators 
only. These workmen have not been found re- 
sourceful in emergencies, and a shop force of 
such men cannot be readily adapted to changes in 
demand and consequent changes in the character 
of work done. 

An official report of a Committee on Industrial 
Education of the American Federation of Labor 
has reported strongly, although in general terms, in 
favor of industrial training in the public schools 
and for teaching the principles of mechanics to 
those who intend to enter the so-called “engi- 
neering trades.” It is notable that this commit- 
tee of the American Federation wants ‘“indus- 
trial education,” but it is silent as to “shop train- 
ing.’ Do the labor unions want general educa- 
tion without apprenticeship—theory without 
practice? Do they realize that any industriai 
education without well-directed or good, practical 
experience in the shop will make the boys su- 
perficial in their mechanical ability. Or are the 
labor leaders now at last taking a more liberal 
view of all industrial training, and is this com- 
mittee report but preliminary to others which will 
formally disclose a more broad-minded view of 
industrial needs? 

The recommendation that the “elements of 
mechanics” be taught in the public schools has a 
curious sound. The subjects conceded to be of 
most immediate and primary utility to a good, 
all-around mechanic—an educated mechanic, if 
you please—beside the actual training of the hand 
to the work, are the elements of mathematics, 
drawing and language. After these in usefulness 
are believed to come simple physics, chemistry 
and civics, and, lastly, the other natural sciences, 
literature, art. Now, mechanics is but a part of 
physics, dealing with mechanical forces and mo- 
tions. Understanding of mechanics is called for 
less often than knowledge of language, of math- 
ematics or of drawing. Indeed, some knowl- 
edge of these three is essential for an ap- 
proach to mechanics. It is desirable in training 
an apprentice that instruction in the first group 
should first be given, followed by the second 
group, and, finally, by the third as opportunity 
offers. 

Some educators contend that a man is “edu- 
cated’”” when he can do some one thing well. 
Using this proposition as a basis, it has been 
claimed that industrial education should be di- 
rected toward some definite trade, and that at- 


ing 
tempts to impart a smattering of , ny thi 
should be eliminated. This statem., ts Pe 
perverted to mean that the training » :st po ice 
rowing to an extreme, but such perversion i. 
necessary. a 
Granted that it is well for youths ¢) be trained 
for a specific trade, it is also well th: the trate. 
ing shall be broad enough for the an ¢, =. 
derstand the principles which are {, gov. 
ern his more or less mechanical act and that 
tastes for aesthetic pleasures and iesires to 
civic service should be implanted «> 4 encour- 


aged. Such things have been too ofte: 


regarded 

as exclusively coincident with “higher lucation” 
A trade school, according to present accepte 
definitions, must confine itself to those things 


which relate closely to the occupation which q 
pupil elects. But even the trade schoo! in teach- 
ing the principles on which a trade depends, can 
implant the beginnings of science andj language 
at least. An industrial school, so-calld, is per. 
haps a less restricted institution, and here j 
may be reasonably held legitimate to implant 
more specifically the seeds of civic usefniness 
and of aesthetic pleasure. Whether a city shal 
establish a “trade” or an “industrial” school, is 
to many a vexing question. Local conditions 
may determine the fairness of the distinction 
In some cases it may be just that the public 
shall train up machinists and foundrymen ana 
carpenters and not masons or printers or bakers, 
That would be perhaps where the welfare of the 
city depended most on the number of machinists 
and foundrymen and carpenters in its industries 
Then such a proportion of taxes could justly be 
diverted as would represent the contributions 
of this element of the population. 


—-> 


LETTERS TO THE EDITOR. 
More Experience with Petrolithic Pavements, 


Sir: I have noted with interest the Ietters published 
in your issue of Sept. 23, relating to petrolithic pave- 
ments at El Paso and Los Angeles. 

Having myself not only made a careful investigation 
and study of this type of pavement, but actually been 
engaged in its construction, I was not surprised at some 
of the “revelations” made by Mr. Campbell. My knowl- 
edge of petrolithic construction, in common with that 
of Mr. Campbell, has included examples of poor re- 
sults and even failures; but I have also seen many 
instances where poor selection of materiar or poor work 
manship has resulted in the failure of macadam and 
asphalt roads. 

Good materials and good workmanship are a sine qua 
non for good results, and the fact that one or a dozen 
petrolithic roads give unsatisfactory results is not in 
itself a sufficient reason for condemning that type of 
construction. 

It is evident from the recommendations both of the 
City Engineer and the Inspector of Public Works of 
Los Angeles that a petrolithic pavement containing 2 
certain amount of gravel (be {t ‘‘natural” or supplied) 
when properly built is one which can be investigated 
with advantage to the road-using public. 

My own experience in this line has shown that when 
proper care is taken in the proportioning of the mate- 
rials and in the construction, most satisfactory results 
can be obtained. 

I heartily agree, however, with Mr. Campbell, Mr 
Hamlin, and Mr. Humphreys, as well as the Petrolithic 
Pavement Co. themselves (who are evidently learning 
by experience), that it is not possible to make a serv 
iceable road out of any strip of dirt taken at random 
unless the proper materials are added. 

In closing I might say that the company with whicb 
I am connected merely leases equipment from the Petro- 
lithic Pavement Co. of Los Angeles, and is in no sense 
a branch or off-shoot from them, and inasmuch 45 Wé 
are not, and do not expect to be on the downy side 
of any political “ring”? we shall be the first to abandoo 
petrolithic construction if we find that satisfactory T 
sults cannot be obtained. 


ruly, 
Yours very truly A & Malone 


87 Railroad Ave., Freeport, N. Y., Sept. 28, 199. 








Sir: Judging from Mr. J. L. Campbell's letter of Aug. 
5, 1909, published in your issue of Sept. 2°. last, It 4 
pears that he does not believe that I told the truth con- 
cerning petrolithic pa’ nts in my letter to you, pub- 
lished July 29; *} bly because I am interested in 
their adoption and construction. I beg to ask Mr. Camp 
bell, if it is not possible, in these latter ‘0s, for one 
to speak truth even though one may be interested, fina” 
cially, in that of which he is speaking? 
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ee 
- to you, some points of which Mr. Camp- 


. se 1 was extremely careful to make no state- 
rl th of which I could not substantiate. 1 
porwr citing” this pavement in Georgia, nor else- 
ae .w an illegitimate profit therefrom; but I 
where, ¢q introduce it here in order to cheapen and 
vaane e roads of this state, and to make a living 
- sagt ing it. Is that wrong? 

‘Byrne his “Highway Construction” says that, “‘The 
pject of a pavement is (1) to secure a water-tight 
overing (hat will preserve the natural soil from the 
efects of moisture, * ® *; and (2) to furnish a smooth 
yurface on which the force of traction will be reduced 


truth could he have said the same of asphalt or bitu- 
lithic pavements, as every one who has observed the 
behavior of pavements will testify. 

I do not wish to be understood as defending the sur- 
face-oiled earth road, which neither of these gentlemen 
seem able to differentiate from the petrolithic pave- 
ment as constructed in accordance with up-to-date prac- 
tice and the best experience, to which I had sole refer- 
ence in my letter to you. 

When these pavements are so constructed, their re- 
sults are uniform and satisfactory, when an oil of a 
proper quality is used therein, which is amply and 
irrefutably proved by the pavements cited above. Had 
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toa minimum’’; and he further 
says that, “The qualities essen- 
tal to a good pavement may 
be stated as follows: 

1. It should be impervious. 
» Tt should afford a good 
foothold for horses. 
3. It should be hard and 
urable, so as to resist wear 
ind disintegration. 

4, It should be adapted to 
every grade. 

5. It should suit every class 
{ traffic. 

6. It should offer the mini- 
mum resistance to traffic. 

7. It should be noiseless. 

8. It should yield neither 
dust nor mud. 

9. It should be 


cleaned. 

10. It should be cheap.” 
Notwithstanding what Mr. 
Campbell says adversely con- 
erning the petrolithic pave- 
ments these pavements 
fulfill the objects and embody the essential qualities of 
pavements, as expressed by Byrne, to a very high de- 
gree, as is proved and absolutely demonstrated by these 
pavements in the cities of Monrovia and Ventura, Calif., 
where they may be seen by whomsoever so desires. 

In my previous letter to you, I said, 

whether the material is soil, sand, gravel, worn-out 
macadam or other granular and stable material, makes 


ittle difference es to the final good character of the 
ompleted pavement,”’ 


easily 





This statement, although it does not meet the approba- 
tion of either Mr. Campbell or Mr. Homer Hamlin, City 
Engineer of Los Angeles, Calif., nevertheless is still 
true, and is fully substantiated by the pavements on the 
streets of Monrovia and Ventura, above cited, for the 
reason that they are well constructed with an oil of 
good quality and because broken stone is properly in- 
corporated therein. 

If these gentlemen had carefully read my previous 
letter, they must have noticed that I did not fall to 
mention the reason and the necessity for the use of the 
‘roken stone in, amd the non-absorbent wearing surface 
on, the pavement. 

Mr. Campbell has laid claim to considerable knowledge 
concerning petrolithic pavements and has quoted Mr. 
Hamlin as well versed also in this matter, but neither 
ot them has cited specific and authentic instances of 
failure; therefore, I demand of them to support and 
‘crroborate their claims and opinions by duly accredited 
“tations of the failure of these pavements, where the 
a have been properly constructed with an oil of 
“vproved quality (“Adaline’ or “Sunset’) and a wear- 
"8 surface of stone screenings. 
woe ne quotes Mr. Hamlin as follows, as re- 
ee ® petrolithie process: ‘There is a great differ- 
“are in the character of results accomplished with this 
Process even on the same street.” With just as much 


road with entirely too much oil. Would you condemn 
all structures of a certain class from one picture of, or 
from what one or two men had to say adversely to, one 
certain structure of that class? Figs. 2 and 3 show 
nothing new concerning pavements. Neither asphalt nor 
bitulithic can withstand, for very long periods the con- 
tinued stamping of horses while standing at hitching 
posts, without showing injury to their surfaces; neither 
can a petrolithic pavement be exempt from such an ia- 
jury under such usage. Will the gentleman condemn a 
class of pavements simply because he can find a puddle 
of water on the surface of one of that class? If so, then 
he must do away with practically all pavements except 
granite, for I can show him such holes in nearly ali 
pavements. 
Again, Mr. 
petrolithic 


Campbell 
pavements 


questions my statement, that 
resemble asphalt and bitulithic 
pavements in their grayish black color, smoothness and 
evenness, when the latter are in good condition. What he 
Says, concerning these features, proves absolutely that 
he has never seen a petrolithic pavement that has been 
opened to traffic for more than six to eight months. 
Had he ever seen these pavements on Slauson Ave., 
Los Angeles, or Thompson Ave., Ventura, or those on the 
streets of Monrovia, Cal., he could not have written what 
he did concerning this point, for it is evident to any 
one, who may see them, that my statement is absolutely 
true, regardless of what he may imagine from the pres- 
ent condition of Wyoming Ave., El Paso. 

Mr. Campbell has much to say about the present sur- 
face conditions of the petrolithic pavement on Wyoming 
Ave. Every one acquainted with the construction of 
these pavements knows that much of the loose finishing 
course of screenings is ground up and washed away 
before the surface attains that true, hard and asphalt- 


like surface to which I referred 
The same thing is true, identi- 
cally, concerning the surface of 


new bitulithic pavements, as I 
have seen them constructed here 
in Atlanta. If Mr. Campbell will 
wait for a few months, he will see 
this result on Wyoming Ave., un- 
less a poor and worthless oj] has 
been used thereon. 

The gentleman has not grasped 
the true idea of the construction 


of these pavements If he had 
considered all the points that I 
brought out in my previous let- 


ter, he would have seen that 


I demanded an impervious 
and non-abserbent wearing sur- 


face consisting of the hardest 








OILED MACADAM STREETS IN RIVERSIDE, CAL. 


Mr. Hamlin ascribed the, different results, obtained by 
this process, to the character of the oil rather than to 
that of the soil, to my mind he would have been much 
nearer to the truth, provided, of course, he referred to 
those pavements wherein broken stone or gravel had 
been incorporated near, or on, the surface of the pave- 
ment. 

As to Mr. Campbell's photographs: If Fig. 1 is really 
a petrolithic pavement, then entirely too much oil was 
used therein, which could and should have been de- 
tected and rectified by the builders before it was left 
as completed, I have examined from 30 to 40 miles of 
these pavements, but never did I see one so rutted and 
buckled as the pavement which is shown in the picture, 
which, it appears to me, shows rather a surface-oilled 


and toughest stone available. Next, I demanded a 
layer, at least 2 ins. thick, of broken stone, beneath the 
wearing surface, to give rigidity to the pavement in the 
seme manner as well-bonded broken stone gives rigidity 
to a properly constructed macadam pavement; which 
layer of stone, from the fact that it is most perfectly 
consolidated by the roller tamper and has its inter- 
stices filled with oiled earth, thus becomes absolutely 
impervious. Lastly I demanded that the remaining 3% 
ins. of the 6-in. pavement be oiled and tamped solid so 
as to further give a rigid and impervious base to the 
pavement. This is not mere theory, but is actual prac- 
tice as shown by the pavements on the streets above 
cited, which have stood the test of time and usage. In 
my statement that, “‘Whether the material is soil, sand, 
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gravel, wornout macadam or other granular and stable 
material, makes little difference as to the final good char- 
acter of the completed pavement,” it was understood, of 
course, that the pavement is to be constructed according 
to my description and with an oil of good quality, and 
this, of course, was implied and understood when I 
wrote my previous letter. 

I do not claim, by any means, that all of the petro- 

lithic pavements that have been heretofore constructed 
are a success; but I do aver, that those to which I have 
referred and those that have been properly constructed, 
give conclusive evidence that these pavements are cheap, 
durable, efficient and capable, to a very high degree, of 
resisting the destructive effects of traffic and weather. 
' Of all the petrolithic pavements that I examined while 
in California, for the especial purpose of studying them, 
those that I saw in Los Angeles were among the very 
poorest. Probably the most important street paved in 
that city with this pavement is West Adams St. The 
pavement thereon, although it had broken stone incor- 
porated, is a partial failure. One reason therefor is ap- 
parent, because it is not provided with a wearing sur- 
face of stone screenings cemented with a good oil. 
While this pavement was under construction, Mr. W. A. 
Gillette, of the Petrolithic Pavement Co., of Los An- 
geles, notified the then city engineer of that city, that 
this pavement was not being properly constructed. This 
pavement could be put in excellent condition for about 
20 cts. per sq. yd., and would then last for years. By 
the citation of this one instance in Los Angeles, I desire 
to show that the construction of these pavements in that 
city may not have been as carefully done as it should 
have been, which may account for Mr. Hamlin’s poor 
opinion of this kind of pavement. 

Mr. Hamlin condemns the petrolithic pavement (in 
his letter to Mr. Campbell, quoted above), yet in his 
report to the Board of Public Works of Los Angeles he 
approves it as secondary to oiled macadam; but he says 
in that report that oiled macadam ‘“‘must not be con- 
sidered as a pavement in the strict sense of the term.” 
If oiled macadam is not a pavement, What is it? Oon- 
cerning oiled macadam, Mr. Hamlin shows that: 

1. It is impervious; 

2. Implies that it gives a good foothold for horses; 

3. Shows that it is hard and durable, because he says 
it will resist the destructive effects of automobiles; 

4. It is the most noiseless of street pavements; 

5. Implies that it is a dustless pavement. 

Therefore, according to his own description of oiled 
macadam, it possesses five of the ten essential qualities 
of a pavement, as laid down by Byrne, and yet Mr. 
Hamlin says that it is not a pavement in the strict 
sense of the term. Evidently the gentleman should coin 
a word or two if he cannot reconcile Webster's defini- 
tion of the word “pavement” with the character of 
oiled macadam, 

Let us briefly compare oiled macadam, as recommended 
by Mr. Hamlin in his specifications No. 79, with the 
petrolithic pavement as constructed in Ventura, Cal. 

(1) According to his own figures, the former will 
cost 1% times as much as the latter. 

(2) The base of the oiled macadam consists of oiled 
earth, which is to be tamped with the roller tamper; 
precisely the same method is adopted for the base of the 
petrolithic pavement. Herein Mr. Hamlin duly acknowl- 
edges the advantages of the roller tamper for making 
the base of the pavement. 

(3) On this base (for the oiled macadam) a 8-in. 
layer of broken stone is spread, and is then rolled with 
a plain road roller, is then oiled with % of a gallon of 
oil per sq. yd.; over the oi] is laid a layer of stone 
screenings, then another application of one-quarter of 
a gallon of oj] is made, and another light coat of 
screenings is added; then the surface is rolled with a 
plain road roller till it is hard and firm. 

The corresponding part of the petrolithic pavement is 
constructed as follows: On the 4%-in. tamped base, 
composed ‘of oiled earth, a 2-in, layer of broken stone 
is spread; to this layer of stone there is applied three- 
quarters Of a gallon of oil per sq. yd.; 1 in. of the pre- 
viously tamped base is plowed up and mixed with the 
stone; the stone end loose oiled earth are then thoroughly 
compacted with the roller tamper; after which one-half 
of a gallon of oil is distributed over the compacted sur- 
face; a layer of stone screenings, about %-in. in thick- 
ness, is spread over the oiled surface, which is then 
rolled until the surface is hard and compact; or else, 
the street is opened to traffic and the compacting of the 
screenings is left to be done by the said traffic. Thus 
it is seen, that the surfaces of the two pavements are 
identical in methods of construction and in the materials 
used; and that the top 3 ins. of the oiled macadam will 
be left with from 15% to 20% of voids therein, which 
no amount of, nor long continued, rolling with the 
plain road roller will lessen to any appreciable extent; 
and that, when the surface is opened to traffic and has 
to sustain loads on narrow tires, it will be found that 
unequal and irregular depressions will occur in the sur- 
face of the pavement, and that these depressions are 
due to the fact that it is impossible for the plain road 
roller to thoroughly and uniformly compact the broken 
stone layer. This is shown to be true by the condition 





of some of the oiled macadam streets in Riverside, Cal.; 
in evidence of which I enclose some photographs, which 
I snapped in that city on June 18 last. This same re- 
sult I noticed on an oiled macadam street in Pasadena, 
Cal. 

In the petrolithic pavement, the lower 2 ins. of the 
upper 2% ins. having been tamped by means of the 
innumerable applications of iron feet or shoes, each of 
about 4 sq. Ins. area and bearing a weight of about 450 
Ibs., and having all of its interstices filled with oiled 
earth, is hard, firm and impervious and is practically 
free of voids; consequently this layer of stone possesses 
a rigidity and density surpassed by neither oiled mac- 
adam nor by bitulithic pavements. 

The wearing surface being identically the same in 
both the oiled macadam and the petrolithic pavements, 
I desire to call Mr. Campbell’s attention to what Mr. 
Hamlin says of the surface of the former, viz.: ‘“‘When 
properly constructed, the casual observer will probably 
not note any difference between this surface and one of 
asphalt.”” This fully corroborates what I said in my 
original statement, viz.: ‘The petrolithic pavement 
strongly resembles sheet asphalt and bitulithic pave- 
ments in their grayish black color . .. . when the 
latter are in good condition." 

Concerning oiled macadam, Mr. Hamlin further says, 
“The surface is, however, more elastic” (than asphalt 
by the text above) “and the sharp click of horses’ feet 
is deadened far more completely than on an asphalt 
surface. It is, in fact, one of the most noiseless of 
street pavements. The oiled surface prevents washing 
or gullying by running water, sheds the water off the 
street like the roof, and thoroughly binds the matertat 
in place. These are important features, especially the 
last, as it will prevent the’ destruction of the surface 
by rapidly moving automobiles.” 

All of which quotation is just as applicable to petro- 
lithic pavements and is just as true concerning them as 
it is of the oiled dam pav t, for the reasons 
that the surfaces of the two pavements are alike in con- 
struction and materials; and because the petrolithic 
pavement is of a more homogeneous and firm character, 
it is, therefore, decidedly more impervious and rigid 
than ofled macadam. Consequently, it follows that Mr. 
Hamlin has no foundation whatever for his opposition 
to, and his criticism of, the petrolithic pavement. 

I claim, Sir, that the letter of Mr. Campbell and the 
report of Mr. Hamlin, which you strongly endorse edi- 
torially, do not present to your readers the petrolithic 
pavement in a fair and impartial manner, as an exam- 
ination of the many miles of these pavements in Cali- 
fornia will prove to the unbiased mind. 

I do not criticize nor do I condemn the oiled macadam 
pavement, but I found it to cost more than, and that it 
would not hold its surface as well, nor as long, as the 
petrolithic pavement—hence my approval of the latter. 


Yours truly, D. Lee Wardroper. 


Civil Engineer. 
326 Candler Bldg., Atlanta, Ga., Sept. 29, 1908. 








Life of the Cameron Septic Tank Patent. A 
United States Patent Does Not Expire at 
the End of the Shortest Foreign Patent. 


Sir: The statement has been frequently made that 
United States patent No. 634,423, covering the Septic 
Process, granted to Messrs. Cameron, Commin and Martin, 
and,now owned by the Cameron Septic Tank Co., of 
Chicago, Ill., expires in November, 1909, The patent 
in question was issued Oct. 8, 1899, for 17 years, and 
has, therefore, now seven years to run. The statement 
above referred to probably had for its origin the fact 
that the original British patent, granted in November, 
1905, for 14 years, expires next month, and it has 
probably been assumed that the life of the United States 
patent was limited thereby. 

By the convention concluded at Brussels, Dec. 15, 
1900, by the International Conference for the Protection 
of Industrial Property, at which the United States was 
represented, it was among other things ordained: 

Art. 4 bis. Patents applied for in the different con- 
tracting states by admitted to the benefit of the 
convention under terms of Article 2 and 3 shall be 
independent of the patents obtained for the same inven- 
= in other states, adherents or non-adherents to 

This provision shall apply to patents existing at the 
time of its going into effect. 

The same rule applies in the case of adhesion of new 
states to patents already existing on both sides at the 
time of the adhesion. 

The provisions of this treaty were duly ratified by 
the Senate, proclaimed by the President of the United 
States, and thereby became the law of this country. 

In United Shoe Co. vs. Duplessis Shoe Co., 155 Fed. 
842, however, it was held by the Court of Appeals of 
the first circuit, that although Art. 4 bis on its face was 
self-executing, it was controlled by implication by the 
Act of March 8, 1908, in which the clause making this 
provision of the treaty retroactive was omitted. 

This construction of the treaty is probably responsible 
for the statements that have been made regarding the 
premature expiration of the Cameron patent. A de- 


—__, 
cision of the U. 8. Circuit Court of App« 


delphia, however, recently handed down |; amet 
Construction Co, vs. Myers, by Judge Ar: a\j bolds 
that the treaty of Brussels was self-executi» nq freed 
all United States patents existing at the . Sake 
into effect from the limitation of their ters. by ress, 
of prior foreign patents. Under this decisi the Cam. 
eron patent in the United States is inde: t of the 
earlier British patent, and will not expi: Dtil Oct 
8, 1916. ve 

The following excerpts from Judge Arch! Opinion 
are of special interest: 

This convention (at Brussels) was addit to that 


similarly concluded at Paris March 30, 18-) to whic 
the United States was not originally a par) by) 02 


sequently gave its adherence; and was rai: ty i 
Senate March 7, 1901, and proclaimed by 1). Presiden: 
Aug. 25, 1902, to go into effect Sept. 14 ; wing. 33 
Stat, 1936. Taken as it reads it provides for the abso. 


lute independence of previously interdepend domestic 


and foreign patents. . . 


Without further discussion, therefore, it is -jear that 
Article 4 bis, having been duly ratified by « different 
States, represented in the Conference, in the form jy 
which it now appears, must be taken as it reais, accor. 
ing to which the dependence of domestic on foreign 
patents for the same invention, previously grante 
abroad, is entirely removed and done away with. Anj 
this is to be interpreted liberally. As resolved by the 
Convention of Turin, in September, 1902, a few days 
after the treaty went into effect in the United States: 
“The independence of patents proclaimed by the addi. 
tional Act of Brussels ought to be construed ip the 
broadest terms, and particularly in such manner that 
the term of a patent shall not in any case be dependent 
upon the term of another patent.’ 

Nor is this to be confined, as conceived by our dele. 
gates, to such subsequent incidents as nullities and lapses 
by reason of the non-payment of renewal fees or nop. 
working, an attempt to so limit it having been ex. 
 aceagy A disapproved by the conference. And it having 

en in terms provided, that the Article should “apply 
to patents in existence at the time of its being put in 
force,”’ subsisting patents, including the one in suit, 
were freed from their previous dependency, equally with 
those granted afterwards, no saving distinction being 
made between them. 


In the United Shoe Co. vs. Duplessis Shoe Co., 15 
Fed. 542, it was held by the Court of Appeals of the 
First Circuit, that, although Art. 4 bis on its face was 
self-executing, it was controlled by implication by the 
passage by-Co: of the Act of March 38, 1903, to give 
effect to it. jut neither of these views in my judg- 
ment can be sustained. Having respect to their terms, 
it cannot be said, that either the Treaty of 1483, or the 
additional Act of 1900, required legislation here to make 
it effective. They both undertake in the most direct 
and positive way what shall and what shal! not be as 
to the matters with which they deal, and being ratified 
in form, nothing further, by our laws, was neces- 
sary to put them aie the bax » They cannot be treated 
as mere agreemen y the contracting parties to 
bring the domestic laws of each into conformity with 
them by subsequent action. That resulted by virtue of 


their own force and vigor. A treaty is a law of the 


land as an Act of Congress is, whenever its provisions 
prescribe a rule by which the rights of the private citi- 
3 hg —_ may be determined. Head Money cases, 


Taking Treaty and Acts of Congress together, there- 
fore, the case stands this way: ‘‘By Sec. 4887 Revised 
Statutes, a domestic patent for the same invention pre- 
viously patented abroad, was made dependent on the 
term of such for patent, by which it was limited 
The Act of March 1897, remo this restriction, but 
provided (sec, 8), that it’ should not apply to patents 
granted prior to Jan. 1, nor to applications filed 
before that on which patents were subsequently 
gran + + .” Then the additional Act of Brussels 
of 1900 was ratified, by which, according to Art. 4 bis, 
there was a complete unfettering of foreign and domestic 
patents for the same invention; and this by express 
termis was made to apply to existing patents. Such was 
the state of the law, and such the position of the 
patent in suit, when the Act of March 3, 1903, came 
into existence. As just stated, this could not undo 
what had already done, nor put back the patent 
into its former dependent condition. Having become en- 
titled to the full term of 17 years accorded to patents 
generally, it could thereafter again restricted. 
Nor did the Act of 1903, indeed, undertake to do so. It 
simply re-enacted Sec. , a8 amended by the Act of 

,» leav' out the limitation which time and treaty 
had doubly disposed of, and introducing certain provisions 
in conformity with the treaty. . . . = Dp. With 

. D. Wyllie. 


Monadnock Block, Chicago, Oct. 9, 1909. 





Notes and Queries. 

In Mr, C. B. Buerger’s letter entitled “Formula for 
the Volume of Material in Groined Arches,” p. 387 of 
our last issue, a typographical error occurred in the ninth 
line of text. The first coefficient, printed as 0.92 
should be 0.9042. It appears correctly in th: numerical 
example given. 





FREIGHT-CAR STATISTICS.—The decrease ‘1 number 
of idle freight-cars continues. On Sept. 29. .- reported 
to the American Railway Association, the sur) Js of cars 
was 653,388, a decrease of 25,000 in two weeks. The 
present figure is the lowest since the end of 1907, when 
business depression, began. Countervailing ©) 0ts° - 
taling 14,600 cars afe reported by various lines. 12 1908 
decrease of the car surplus under the inf!vence of tb 
freight movement progressed until Oct. 2%, reaching 
a low point of 110,900 idle cars. 












aaonsBimnnenea @ eaco°ocrenet a 


ial sie oie gi 








ue 
ds 
ed 
ant 


00 


the 
et. 


days 


treaty 
visions 


yllie. 


la for 
387 of 
» ninth 
0.942, 
merical 


sum ber 
eported 
of cars 


|, when 
ges to- 
In 198 
of the 
eaching 








ENGINEERING NEWS. 


415 








O-tober 14, 1909. 
Some Notes om the Louisville Sewerage 
ements. 
By ROGER DeL. FRENCH.* 
7 City of Louisville, Ky., is at present en- 
da in extending its sewerage system, under 
the neral direction of a Board of Commission- 


ers Sewerage, which is provided with funds 
by » $4,000,000 bond issue. Mr. J. B. F. Breed is 
chief Engineer, Mr. Harrison P. Eddy, Mem. 
Am. Soc. C. E., Consulting Engineer, and Mr. J. 


H. Kimball, Designing Engineer. 
yhe construction will eventually include about 
125 separate contracts, of which fifty are com- 


j or under construction. The greater part 
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Soft 
t ke h a’ h ground. ground. 
a oe ae 6” 1-11%” 14” 0.15 .19 
7 5 5 1-10 7 2-0 15 0.16 0.19 
30. «5 5 2-0 ™% 2-2 15 0.18 0.21 
33 «CO 5 2-1 8 +o 16 0.19 0.23 
3% OS 5 2-4 9 2- 17 0.22 0.26 
39 «6 5 2-6 10 20 0.24 0.30 
Sd 6 2-8 10% # 2-11 21 0.27) 3= 0.34 
4 6 6 2-11 ii 3 22 0.33 860.39 
48 6 6 3-0 11 3-3 22 0.338 0.42 
Sl 6 6 3-3 12 3-7 24 0.36 0.44 
HM 6 6 346 13 3-10 26 0.42 0.54 
57 «6 6 3-9 14 4-2 238 0.48 0.61 
60 ™% 6 40 15 4-5 30 0.56 0.72 
6 7% 6 43 16 4-8 32 0.60 0.79 
6 7% 6 46 17 4-11 34 0.65 0.86 
6 8 6 49 18 5-2 36 0.70 0.93 
72 8 6 5-0 19 5-5 38 0.77 0.99 








of the $4,000,000 is being expended in the con- 
struction of trunk sewers, such as the Southern 
Outfall (length 5.6 miles, 7 to 15%-ft. diameter); 
the Northwestern (length 3 miles, 6 to 11%%4-ft. 
diameter); the South Louisville Branch (length 
1.7 miles, 54 to 10 ft. diameter), and the Bear- 
grass Intercepter (Sanitary) (length 3 miles, 1% 
to 6%-ft. diameter). There are, however, a large 
number of laterals from these trunk sewers, and 
many relief sewers included in the scheme. 

On any work of this magnitude there are 
bound to be features of particular interest to the 
engineer, although the work as a whole may be 
of only local interest. A few of the more inter- 
esting features will be described. It is too early 
to give cost data, 

BORINGS.—Earth borings are taken about 
every block (480 ft.) on the line of each proposed 
sewer. They extend at least 1 ft. below the 
bottom of the invert, or to rock, if rock is above 
this elevation. These borings are put down by 
a superintendent and four men, using the regu- 
lar shallow-weli driller’s outfit, including auger, 
sand-pump, casing, pod drill, drill rod, derrick, 
etc. In many cases it is possible to get a boring 
down to the required depth with an earth auger 
alone; 28-ft. holes have been put down thus. 
Reports of material encountered are made on a 
Specic] blank for the purpose, and samples are 
taken in pint Mason jars, sent to headquarters, 
and kept at hand for the convenience of bidders. 

SECTIONS FOR SEWERS.—The standard sec- 
ions for cireular sewers are shown by Fig. 1, 


*Dra'tsman, Louisville Sewerage Commissioners, Lou- 
isville, Ky. _ 





which is supplemented by a table giving dimen- 
sions and quantities for various sizes. All sewers 
over 5\%-ft. diameter are of the familiar horseshoe 
section, or of a semi-elliptical shape. The largest 
section of horseshoe type on the work is near 
the river end of the Southern Outfall, where the 
section measures 15% ft. on the springing line 
by 15 ft. 2 ins. high. 

Various types of cross-sections have been 
adopted to meet the ‘several conditions and diffi- 
culties encountered. Among these are the cir- 
cular and horseshoe types and a type here termed 
semi-elliptical. As illustrating the general] rela- 
tions of vertical and horizontal internal diam- 
eters, which relation ts varied to suit the condi- 
tions of the individual cases, Figs. 2 and 3 are 
given. Fig. 2 shows a section of the horseshoe 
type as used on the Southern Outfall, while Fig. 
3 shows a semi-elliptical section. 

The semi-elliptical type is intended to be so 
proportioned that little or no dependence is put 
upon the resistance of the banks of the trench 
or backfill upon the haunches of the arch. The 
hydraulic elements of the two types are very 
nearly alike and the advantages in this respect 
of one over the other are so small as to be negli- 
gible. 

For sewers up to and including 22 ins. in diam 
eter, extra heavy vitrified pipe is used, and from 
24 ins. to 66 ins. diameter, an unreinforced mon- 
olithic concrete section. 

In computing the carrying capacity of these 
concrete sewers, Kutter’s formula, with n = .013 
has been used. It is probable that actual experi- 
ments will show n = 
011, or perhaps a still 
smaller quantity, as par- 
ticular care has been 
taken to secure a smooth 
interior surface. The 
inverts of all the larger 
sewers are being given 
a “sidewalk finish.” 

JUNCTION CHAM- 
BERS.—Particular pains 
have been taken to have 
all junctions so designed 
as to produce as little dis- 
turbance in the flow as 8 
possible. There are ten > 
or twelve on the entire 
work as planned, some of 
them much more compli- 
cated than the one shown 
in detail by Fig. 4, which 
has been selected as a 
typical example. 

NORTHEASTERN 
SANITARY TRUNK 
SEWER.—This is one of 
the most _ interesting 
pieces of work now under 
construction, combining 
as it does, sewer and 
drain in one structure, 
but with grades running 
in opposite directions; a 
long inverted siphon and 
the usual chambers be- 
longing to it. 

The Northeastern Sew- 
er will carry sewage 
from Crescent Hill and 
Clifton, growing resi- 
dential districts now 
practically without sew- 
erage facilities, while the 
drain will dispose of the 
drainage from a portion 
of the city below the 
level of the Ohio at 
flood-season. 

Fig. 5 shows sections of 
the combined portion. 
Inlets to the sewer and 
also to the drain are left 
at every street. As there is a season every 
year when the Ohio River is considerably higher 
than the surface of the “Cut-off,” it was neces- 
sary to provide a watertight manhole for use on 
the sewer which is then under pressure. A large 









Sectional 


manhole casting was found at a local foundry 
which had originally been designed for use on a 
kier. This casting was riveted to a in. steel 
plate diaphragm, stiffened with four knee-braces 
and the whole built into the concrete masonry of 
the manhole. No such provision is necessary on 
the manholes to the drain, as the culvert at the 
Cut-off Road through which it discharges will 
be equipped with tide-gates. 

Throughout its entire length this combined 
structure is supported on wood piles. The line 
of sewer alone is also on piles, in this case of 
concrete, molded and driven. 

34TH STREET OUTLET.—This is the first 
work of this nature of repairs that the commis- 
sion has undertaken. The present outlet of this 
sewer (11% ft. in diameter) is an 8-ft. boiler- 
iron conduit. This is in very bad shape, being 
much flattened by the fill over it, as well as dis- 
torted longitudinally. When the distortion was 
first noticed, a line of posts was placed along 
the center of the pipe to support the arch, and 
these form a dangerous obstruction to the flow 
of sewage through the outlet. Then, too, the 
outlet is so high that it is entirely out of water 
for a large part of the summer. 

It was, therefore, determined to build a new 
outlet, at a lower elevation and about 110 ft. 
farther into the river. This will be entirely sub- 
merged at all times when the projects of the 
government of a 9-ft. stage from Cairo to Pitts- 
burg are realized. 

STORM AND SANITARY SEWERS IN THE 
SAME TRENCH.—The separate system of sew- 
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FIG. 2. TYPICAL HORSESHOE SECTION OF REINFORCED CON- 
CRETE USED IN SEWERS OF LOUISVILLE, KY. 


erage has been adopted for the eastern portion of 
the city, as it is necessary to keep sanitary sew- 
age out of Beargrass Creek, into which all this 
portion drains. On the laterals, both sewer and 
drain are laid in the same trench. The sewer is 
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enough lower than the drain, so that house con- 
nections may easily be made under the latter. 
At curves, it has been necessary to design the 
manholes with considerable care to avoid inter- 
ference, and occasionally a single manhole has 
been made to serve for both sewer and drain. 
Joints in the sewer, which is invariably of deep- 
and-wide-socket pipe, are made with sulphur and 
sand. Thus far there has been no difficulty in 
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Fig. 3. Typical Semi-Elliptical Section of Rein- 


forced-Concrete Sewer, Louisville, Ky. 


the construction of this type of combined sewer 
and drain. They require careful and constant 
Supervision on the part of the inspector, how- 


ever. 

FIRE CISTERNS.—Louisville is provided with 
a large number of fire cisterns connected to the 
city water mains, usually by a 6-in. pipe and 


gate. They are of two types—known locally as 
“barrel cisterns” and “jug cisterns.” The barrel 
cistern is a horizontal cylinder 8 to 10 ft. in 
diameter, with a capacity of from 10,000 to 
15,000 gals., and usually having gwo 20%-in. 
manholes for engine suctions. The jug cisterns 
are vertical cylinders of varying diameter and 
capacity, and having a dome roof. Both types 


are built of brick. 


It has been necessary to destroy a number of 
these in the work of sewer construction, and 
they are replaced by cisterns of concrete, in ad- 
jacent locations, also of two types, jug and bar- 
rel. In some cases it has been possible to use 
the forms built for the sewer itself for the cis- 










tern of the barrel type, but in the cases where 
the jug type had to be built, owing to lack of 
room, special forms were constructed. 

The principal desideratum in these structures 
is water tightness. To secure it, it {s specified 
that the sand for the concrete shall contain 10% 
of fine molding sand, and that joints between old 
and new work shall have imbedded in them a 
mild steel plate 18 x 3/16-in. the full length of 
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State Control of Public Water Su oki 
By PAUL HANSEN,+ Assoc. M. Am. So E 

It is generally conceded that the state shou 
control over the maintenance of the purity 
especially so far as this matter affects publi: 
plies, manifestly because such contro] canno’ y 
maintained by municipalities and the only r. at 
riparian owners can have, whether these be 
sons or municipalities, is through long and 
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FIG. 5. COMBINED SEWER AND DRAIN, LOUISVILLE, KY. 


joint. When spliced, these plates are lapped 
at least 18 ins. This method of construction has 
been successful, in securing the result aimed at. 
One 5,000-gal. cistern was tested by filling into 
the manholes. At the end of 24 hours the leak- 
age amounted to between 1 and 2 gals., an inap- 


preciable amount. 
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FIG. 4. TYPICAL JUNCTION CHAMBER, REIN FORCED-CONCRETE SEWERS, LOUISVILLE, KY. 


lers litigation, yet every municipal government should be 
held strictly responsible for the purity of its public water 





supply. By a somewhat similar line of reasoning, 

would seem that the control of dairies also should be 
relegated to the state, since many cities secure a large 
portion of their milk supplies far from without ther 
borders, thus making supervision of the dairies imprxe- 
ticable if not impossible. Again, milk, like water, is fre- 
quently a carrier of disease germs, and in communities 
where the dairy business is not adequately controlled 
visitors from other parts of the state are liable to infec- 
tiou. Notwithstanding all this, the regulation and con- 


trol of dairies is practically always left to the munici- 
palities. 

There can be no question as to the advisability of state 
control of at least the sanitary quality of municipal 
water supplies, for not only does a water supply have 4 
relation to the health of those living in the community, 
but it also has a relation to the health of many per- 
sons who visit the community from other parts of ti 
state and from outside the boundaries of the state al- 
together. Thus a polluted water supply may constitute 
a nucleus for the dissemination of typhoid fever 21! 


possibly other water-borne diseases throughout a very 
wide area. 

What is the proper state body with which to intrust 
the duty of controlling water supplies? Praciice varies 
in different states; in a few the duty is intrusted to 
water and sewerage boards, but in most states it Is dele- 





gated to state health departments. In any case, the body 
should be composed of men qualified by training and 
experience to consider questions that come before ' 
entirely on their merits. To this end the members of the 
body should be appointed (preferably by the governor) 
and not elected. The number of members should be large 
enough and their term of office long enough to prevent 
interference with the policy of the board by sudden 
changes in politics, 

It is of course not possible for the board to work out 
all the technical details of the problems that are brought 
before it, and to this end there must be maintained a0 
engineering department and laboratories. 

A law should exist requiring the approval of the state 


authorities to the sanitary aspects of all pubic water 
supplier before construction is begun, with pow«: to hold 
local officials personally responsible under pena!'y for ihe 
carrying out of the conditions of approval of ‘>< supply: 








*From a paper * the Annual Meeting of the Ce2- 
tral Bay Water rks Association. ealth 
Engineer, Ohio State Board of Healt®, 
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———e 
»og a law giving the state board of health control 
ris installation of water supplies and over additions 

.nges in water supplies, but no specific penalties 
yided should the local officials refuse to carry 

“orders of the board. While but little trouble has 

arisen from this shortcoming in the law, yet 
re a few instances in which the orders of the state 
. have not been entirely followed. In all such cases, 
than enter into litigation, the effect of which 
1} be problematical, the board has managed to effect 
omises whereby the health of the community has 
safeguarded but at the expense of constant vigilance 
part of the board. 
.ddition to authority such as above described, the 
S board or commission should have authority over 
existing water supplies in order that these may be brought 
yp to modern standards of purity. Also the state board 
chould have some form of supervision over the operation 
of water supplies so far, as this may effect their sanitary 
ouality. Sueh supervision would relate with special force 
to the operation of water purification plants. 

Ohio is the only state in the Union which has a law 
covering just these points; namely, the law commonly 
known es the Bense Act, passed April 7, 1908, and en- 
titled ‘‘an act to authorize the state board of health to 
require the purification of sewage and public water sup- 
plies and to protect streams against pollution.’’ This law 
has been made really effective by provisions which first 
enable the state board to hold local officials personally 
responsible under penalty, and further enable the state 
board to authorize the issuance of bonds to the extent of 
noe, of the assessed valuation in excess of the limit 
previously prescribed by law. The law carries another 
commendable clause in which provision is made to pre- 
vent arbitrary action on the part of the state board of 
health. After the board has completed its investigations 
relative to amy water supply under the law and has 
formulated an order intended to correct matters, a hear- 
ing must be given the water company or the city of- 
ficials having charge of the water-works to show reason 
why the order of the board should not be carried out. 
if the board after a conference remains of its original 
oovietion, then the order is submitted to the attorney- 
general and governor for itndorsement. 

Should the interested parties still not be satisfied as 
to the justness or practicability of the board’s order. 
they may make a final appeal to a commission of three 
sanitary engineers. Such commission of engineers shall 
have one member appointed by the state board of health, 
onc by the party affected, and a third selected by the two 
engineers first appointed. The expenses of the commis- 
sion must be borne equally by the state board of health 
and the affected party. The decision of the commission 
of engineers is final. 

In the case of purification plants, the control of the 
state board of health under the law is more direct, as it 
should be. It is provided that whenever the state board 
of health finds on investigation that a water purification 
works, on account of incompetent supervision or inef- 
fectual operation, is not producing an effluent as pure as 
might reasonably be obtained from such plant and by 
reason of which the water supply has become dangerous 
to health, the state board of health shall issue an order 
to the proper persons requiring efficient results. Should 
this order not be complied with before the end of five 
days, the fact shall be reported to the governer and 
attorney-general and upon their consent the state board 
may order the municipality or water company to appoint 
end pay the salary of a competent operator to be satis- 
factory to the state board of health: 


oO 


The Influence of Waterways on Railways 
in Great Britain and in India.* 
By G. R. JEBB,+ M. Inst. C. E. 


GREAT BRITAIN.—The influence of waterways, con- 
Sidered as feeders, on railways is negligible, except in 
the case of the Birmingham Canal Navigations, which 
system is of an exceptional character. The system is 
a network of canals chiefly in the mining districts of 
South Staffordshire. The total length is about 159 miles, 
exclusive of some 550 private basins and short branches. 
The canal company does not act as a carrier. 

Iron works, mills, forges, brick works, collieries, chain 
and anchor works, nail works, tube works, galvanizing 
Works, chemical works, etc., have been built from time 
to time on the banks of the canal and these works form 
almost a continuous line for many miles. A large num- 
ber of seams of coal are being worked under and near 
the canal (one of them 30 ft. in thickness), in con- 
Sequence of which the canal and works often subside 
from 15 to 20 ft., and in some places as much as 30 ft. 

A large number of the works along the canal have no 
direct railway communication, in consequence of which 
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26 railway basins, or places for the direct transshipment 
of goods between canal boats and railway cars have been 
made. These basins are of great advantage to the rail- 
ways. In many cases, the railways have made private 
lines to the basins and have constructed warehouses, 
sheds, cranes, ete., for the accommodation of traffic, 

The Birmingham Canal may be considered as a valu- 
able feeder to the railways; it is also a competitor, but 
chiefly for short distances and for the conveyance of 
coal and bricks. The total amount of traffic inter- 
changed between the railways and the canal averages 
about 1,202,400 tons per annum, 

The annual traffic on the canal is roughly 8,000,000 
tons or about 20% of the total traffic of all inland navi- 
gations of the United Kingdom. Of this traffic about 
half is coal, about 80% of which goes to works on the 
banks of the canal, an average distance of 8 miles. 

Of the 41 railway companies in the united kingdom, 
about one sixth have inland waterways to compete with 
for traffic. 

There are 177 canal systems in the united kingdom 
representing a length of about 4,673 miles; of these, 46 
(1,114 miles) are either owned, or more or less con- 
trolled, by railway companies. 

All the railway companies whose opinion has been 
asked are agreed that, speaking generally, a regular 
and efficient service is maintained on the waterways, 
but of course the service is dependent on the traffic. 
The service on the waterways is liable to interruption 
by frost and drought, and on some of the canals this 
interruption is considerable, 

The railways have to fix their rates with regard to the 
competition by the various waterways, and carriers on 
the canals get as near the railway rates as they can 
between competitive points. Generally speaking, the 
rates by canal are lower than by railway; in some cases 
there are agreed differentials. 

On the majority of the railways, both collected and 
delivered and also station-to-station rates are in opera- 
tion, which include the services of loading and unload- 
ing. The rates for mineral class traffic such as coal, 
bricks, lime, limestone, etc., are exclusive of these ser- 
vices as well as cartage, 

Canal companies and private carriers on canals in fix- 
ing their charges take into account the classification 
applicable to all canal companies. For heavy traffic, 
they quote exceptional rates according to circumstances. 

Rates by canal are quoted both exclusive and inclusive 
of loading and unloading according to circumstances and 
nature of traffic; they also include, if required, storage 
accommodation at terminal points. Rates are also quoted 
at owner’s risk, as well as at carrier’s risk. In some 
cases, carriers undertake the collection and delivery of 
traffic and quote inclusive rates for such services. 

The greatest loed which can be carried in a vessel nav- 
igating waterways (with the exception of the Manchester 
ship canal) competing with railways is 250 tons and the 
smallest 18 tons, but on the bulk of the canals the great- 
est load may be taken as 25 tons. The motive power 
used is horse haulage on most of the narrow canals, and 
steam on the wider canals. Experiments with a view 
to the adoption of more economical and efficient methods 
of traction have been conducted on the Birmingham 
Canal by arranging trains of ten compartment boats, 
each boat carrying about 12 tons and towed by a steam 
tug. Although the cost was found to be considerably 
less then by horse traction, the obstruction caused at the 
bends in the canal and at the locks and bridges was so 
great that this mode of haulage was not adopted. This 
method is working satisfactorily on the Aire & Calder 
Canal, where all the circumstances are specially favora- 
ble for its use. 

Waterways compete for most descriptions of traffic which 
are usually conveyed on the railways, but the main com- 
petition is in such materials as coal, iron, bricks, tim- 
ber, grain and manure. The canals are equipped with 
warehouses, cranes, ete., sufficient to meet the require- 
ments of the traffic; such accommodation in the major- 
ity of cases is provided by the canal companies, but in 
some instances, private canal carriers provide their own 
warehouses and appliances. The canals are used for 
the conveyance of agricultural produce only to a very 
small extent. 

Practically in all cases where the railways compete with 
the canals, goods collected by the former one day are 
conveyed and delivered at their destination the following 
day. By canal, except for very short distances, transit 
takes two or more days. Crane power or manual labor 
are the usual methods of transshipment between railway 
and waterway. 

Practically all the railways are affected by sea compe- 
tition, as traffic is conveyed between all ports by coast- 
ing services. 

Speaking generally, the influence of waterways, both as 
competitors and feeders to railways, is not so great as it 
was 30 or 40 years ago, except in the case of the Man- 
chester ship canal. Since those times, railway rates 
generally have been lowered, particularly in regard to 
commodities which would be likely to pass by a water 
route. The railways also give greater facilities for the 
conveyance of traffic than was the case many years ago, 


when the competition with canals was much keener than 
it is to-day. 

It is probable that if waterways were enlarged and 
improved, and more efficient service was given, this 
might lead to some reductions in railway rates between 
points for specific traffic, but this would depend en 
tirely on the extent of the enlargement and improvement 


The Manchester ship canal (which is in a class of its 
own) wes opened Jan. 1, 1804, and is 35'4 miles in length 
The bottom width is 170 ft. for five miles from Man 
chester, and then 120 ft. The width at water level varies 
but is about 250 ft. for five miles, and then 200 ft The 
depth of water is 28 ft. Docks, quays and warehouses 


have been constructed in Manchester for the accommo 
dation of the largest cargo-carrying vessels 

The effect of this canel as a competitor with the rail- 
ways is that ocean traffic whick would have been landed 
at Liverpool and its adjacent ports (giving the railways 
the transportation to Manchester and other towns) is 


now delivered at Manchester by ocean-going vessels. The 
canal is also in competition with certain railway routes. 
It feeds the railways through Manchester Docks in respect 
of traffic for inland towns, but the railways get less mile 
age than before the canal wes made 


Sea freights from Manchester Docks are invariably the 
same as to Liverpool, but when landed at the latter port, 
dock and town dues are levied in addition to the sea and 
rail freights. The canal company cuts its tolls and other 
charges, so that the total expense through Manchester 
Docks is never more than if the traffic had been con- 
veyed by way of Liverpool, while in the majority of 
cases, the expense is less. 

A royal commission on canals and waterways is taking 
evidence on the following subjects: 


1. The present condition and financial position of ca- 
nals and waterways. (2) The causes which have oper- 
ated to prevent the carrying out of improvements by 
private enterprise, and whether such causes are remova- 
ble by legislation. (3) Facilities, improvements and ex- 
tensions desirable in order to complete a through com- 
munication by water between centers of commercial, 
industrial, or agricultural importance, and between such 
centers and the sea. (4) The prospect of benefit to trade 
of the country compatible with a return on the probable 
cost. (5) The expediency of canals being made or ac- 
quired by public bodies or trusts, and the methods by 
which funds for the purpose could be obtained or se- 
cured; and what should be the system of control and 
management of such bodies or trusts. 


Representatives of various trades and public author 
ities have given evidence advocating the making of four 
new main canals from the Midlands near Birmingham to 
the sea at the mouths of the rivers Mersey, Severn, 
Thames and Humber. But however much the witnesses 
differed in advocating these canals, all agreed that the 
public could not be depended upon to find the money for 
such improvements without-a guarantee either from the 
state, or from county or borough councils, It is clear 
from the evidence that the object of most of the wit- 
nesses was merely to use the improved waterways in an 
endeavor to bring down railway rates. Should these 
four canals be made, I feel sure that no fair return on 
the capital expended would be possible. 


INDIA.—Of the nine main railway companies, all have 
to compete (more or less) with river navigation and sea 
service. Competition between railways and waterways is 
increasing, with a few exceptions. 

Except in the dry season, there is a regular and effi- 
cient service maintained by the waterways Railway 
rates, in the majority of cases, have to be adjusted to 
meet the competition by water, and only where the time 
occupied in transit is of no importance is traffic carried 
by waterways. 

The rates by railway and waterway are by no means 
the same, as the steamer companies have quite a separate 
tariff and charge accordingly. The steamer companies’ 
rates are not subject to any statutory control, as the 
railway rates are, by a schedule of maximum and mini- 
mum rates to be charged, which is fixed by government. 
The rates charged by the steamer companies are invari- 
ably lower than the railway rates. 

In most cases, there is an agreed classification and 
tariff among the water carriers; freight charges are also 
fixed by agreement between the owners of goods and the 
carriers. In some cases, the rates are at carrier’s risk; 
alternative rates are also quoted at owner's risk and are 
inclusive of loading and unloading and cover the pro- 
vision of terminal accommodation for a specified period. 
The general rule is that traffic for conveyance by water 
is tendered at and removed from the water carrier’s de- 
pots. , 

Special bargains or reductions are made in the rates 
by the water carrying companies for large quantities, but 
speaking generally, the same rates are charged to all 
parties alike. The loads carried vary with the different 
description of boats, from 2 to 40 tons on the river Indus, 
from 1% to 6 tons on the Tuleli Canal and up to 1,000 
tons by steamers plying on the rivers Ganges and 
Bhagirathi. 

The classes of traffic chiefly competed for by the water- 
ways is salt, betel nut, spices, sulphur, glass, agricultural 
produce and other miscellaneous articles, but when the 
water rises in the rivers they carry grain and seeds in 
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large quantities. Only in a few cases do the steamer 
companies provide warehouses and cranes. 

On a route of 265 miles, the time by rail is three days, 
while the time by steamer is 6 days in the rainy season 
or 10 to 13 days in the dry season. On two routes of 330 
and 344 miles, the time by rail is four days, while by 
steamer it is 8 days in the rainy season and from 13 to 
15 days in the dry season. 

On the Ganges and Bhagirathi rivers, cargoes are dealt 
with in flats (or flat boats) which are used as floating 
warehouses. These flats are dropped by the steamers at 
the different depots and remain there often for several 
days until they are loaded. Some of the larger steam- 
ers carry cargo on their lower decks, in which case the 
steamers have to stay at the depot until the cargo is 
loaded or unloaded. 

To a certain extent the waterways act as feeders to 
the railways in all clesses of goods but chiefly grain and 
seed. Traffic is not exchanged between railway and 
waterway as part of a through route, but in cases where 
special arrangements are made with the water carriers 
for combined carriage, traffic is carried through at the 
combined agreed rates. 

Transshipment is performed mostly by manual labor, 
crane power being provided in a few cases. 

Railway traffic is affected by sea competition to no ap- 
preciable extent. 

The waterways interfere only to a slight extent with 
the earnings of the railways, as although they have 
taken away some traffic from them, they have brought 
traffic which the railways would not have had but for 
the waterways. It is generally considered that if the 
waterways were enlarged and improved, considerably 
more traffic would be diverted from the railways than at 
present, 
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Annual Meeting of the Street and Interur- 
ban Railway Association. 

The annual meeting of this association and of 
its four affiliated associations (engineering, ac- 
countants, claim agents, and traffic officers) 
was held at Denver, Colo., Oct. 4 to 8, with an 
attendance of over 2,500 members and guests. 
Owing to the long distance and the large num- 
ber of persons attending, it was possible to make 
special transportation arrangements in many 
cases, and special trains were run from New 
York, Boston, Chicago, St. Louis, etc.; this con- 
tributed greatly to the comfort and pleasure of 
the parties, and promoted sociability and general 
acquaintanceship. The weather was favorable 
throughout the convention, and elaborate ar- 
rangements were made by the local authorities 
for the pleasure and convenience of the visitors. 
The official badge served as a pass on all street 
and interurban cars for the entire week of the 
convention, and as the number of members and 
guests was over 2,500 the extent of this practical 
hospitality may be realized. 

Of entertainment there was abundance, includ- 
ing “seeing Denver,” trips for the ladies, theater 
parties and a barbecue at the White City, a 
pleasure resort owned by the Denver Tramway 
Co. A special party of hunters had provided 
bear, elk, deer and smaller game, which were 
cooked on the grounds for the edification of the 
visitors. All the “shows” were open free, and 
this entertainment was highly appreciated. On 
Friday, Oct. 8, special trains on the Denver, 
Northwestern & Pacific Ry. took nearly all the 
party to the summit of the line of Corona, 11,660 
ft. above sea level, or 6,460 ft. above Denver. 
The line reaches this summit by a most interest- 
ing development of grades and curves, including 
long grades of 4%. Lunch was provided on the 
trains. Other side trips to Colorado Springs, 
Pike’s Peak, the Cripple Creek district, etc., were 
arranged for smaller parties. 

The meetings were held in the new Auditorium, 
a new steel and concrete building erected pur- 
posely for the accommodation of conventions, 
and as the several auxiliary associations are 
quite distinct in character, there was no diffi- 
culty in arranging the program with simul- 
taneous meetings of different sections. The ex- 
hibition of machinery, equipment and supplies 
was also held in the Auditorium and an annex. 
This formed an important auxiliary of the con- 
vention, and was both extensive and comprehen- 
sive, ranking with those at the conventions of 
the Master Car Builders and Railway Engineering 
associations. The adoption of a general scheme 
of decoration and of rules as to uniformity in 
size and style of the signs (with a prohibition of 





large signs obstructing the view) helped ma- 
terially in adding to the dignity of the exhibition 
as a whole, and to the effectiveness of the in- 
dividual displays. 


American Street and Interurban Railway 
Association. 

The first meeting of the main or parent asso- 
ciation was held in the afternoon of Oct. 4, the 
chair being occupied by the President, Mr. James 
F. Shaw (Boston), Chairman of the Board of 
Directors of the Boston & Worcester Electric Co. 
He introduced Mr. Wm. G. Evans, President of 
the Denver City Tramway Co., who made a brief 
address of welcome on behalf of the local com- 
mittee. The executive committee appointed a 
special committee to consider and report upon 
matters relative to the general policy of the 
work of the association. 

The report of the Secretary and Treasurer, Mr. 
B. V. Swenson (New York) was presented and 
approved. This showed 304 active members 
(companies) and 808 associate members (indi- 
viduals), and a cash balance of $10,194. At the 
meeting of 1908, a committee was appointed to 
consider some suggestions of the (then) Presi- 
dent, Mr. Goodrich, in regard to a separation 
of the meetings of the main and affiliated asso- 
ciations. Mr. Shaw, as chairman of this com- 
mittee, presented a report which recommended 
that no change be made in the present practice 
of holding the annual meetings at the same time 
and place as that of the main association, but 
that an additional winter meeting shall be held 
by the latter during the winter to consider (in 
executive session) any matters of pressing in- 
terest and report to the executive committee. 


The annual presidential address, delivered by 


Mr. James F. Shaw, showed that this country 
has about 1,250 operating street and interurban 
railways, with 35,000 miles of single track and 
75,000 passenger cars. The number of pass- 
engers carried per year is about 10,000,000,000, 
and the gross annual income is $440,000,000. 
There are about 225,000 salaried employees and 
wage earners, who receive about $150,000,000 an- 
nually. The industry has recovered generally 
from the effects of the panic of 1907, and the 
present aspect of the business situation indi- 
eates the development of electric railway con- 
struction on an extensive scale in all parts of 
the country. An important movement, which 
originated in Massachusetts, is that for the 
adoption of needed increases in rates of fare, es- 
pecially in view of the great improvement in 
service and the establishment of transfers. This 
applies both to urban and interurban lines, and 
calls for a more scientific basis of rates. The 
corporation tax under the new tariff law of 1909 
puts an additional tax on this business, and is 
regarded by Mr. Shaw as unjust to the corpora- 
tions and the owners of capital stock. The pres- 
ent conditions may be improved in either one of 
these ways: (1) by increasing fares; (2) by re- 
ducing the distances for which passengers are 
carried under the present fares; (3) by relieving 
the companies from certain forms of taxation 
and state or municipal requirements. 

Public service commissions are now active in New 
York and Wisconsin, and reasonable public regulation on 
the part of the state may produce conditions which will 
prevent repetition of the disgraceful contests which 
political agitators have been able to wage in some of the 
larger cities during the past a. notably in Chi- 
cago and Cleveland. To be effective, permanently, reg- 
ulation of this character must safeguard the interests of 
the corporation and its employees as effectively as it 
protects those of the traveling public. 

No important trunk line railways have changed to elec- 


tricity this year any portion of their suburban systems 
for which plans had not been made previously, but the 
officers of those companies which are now electric 
power have expressed themselves as well with 
the service rendered. A new type of electric locomo- 
tive, differing from any use on the other trunk lines, has 
been developed by the Pennsylvania Ry. tunnels at New 
York. Several of the railway companies in the central 
and far western states are carefully considering the 
gam of electric power for certain sections of their 
nes, 


A paper on “Organization, from the Standpoint 
of the Smaller Companies,” was read by Mr. 
Ernost Gonzenbach, President and General Man- 
ager of the Sheyboygan (Wis.) Electric Railway, 
Light & Power Co. His purpose was to show 
that the “one-man” system is not economical, 
even for a small company; there should be a 
system of organization, which will provide for 


———— 
the proper carrying on of the busine: in ), 
event of the absence of any individu: jy ;, 
sickness or other cause. He advocated : study 
of military organization in its relation work 
of this kind. 

The other two meetings of the as -jatioy 
were held in executive session, for the isider- 
ation of reports and papers. The offic ; were 
all reelected, except the Secretary (M: p y 
Swenson) who has resigned, and whose ess ms 
will be appointed by the Executive ¢ ittee 
The President is Mr. James F. Shaw, < rman 
of the Board of Directors of the Boston © Wor. 


cester Electric Co. The Vice-President: are as 
follows: Arthur W. Brady, President of ‘he Jp. 
diana Traction Co., Anderson, Ind.; Tho nas n 
McCarter, President of the Public Ser, Ry. 
Co., Newark, N. J.; Geo. H. Harris, Sec: Vice- 
President of the Washington (D. C.) Electric Ry. 
Co.; and Charles N. Black, Vice-Preside;)t 


t and 
General Manager of the United Railways of San 
Francisco. 
Auxiliary Associations. 
The Traffic and Transportation Association de- 
voted a considerable part of its time to the dis- 


cussion of codes of rules and regulations covern- 
ing operation on street and interurban railways, 
following closely upon the code of the American 
Railway Association. Some interurban roads are 
already operating entirely under this latter code 
Another subject for discussion was the handling 
of express and freight traffic, and interesting 
particulars were given of the operation of this 
class of service on some interurban roads. 

The Accountants Association discussed, among 
other matters, the basis of operating statistics 
for interurban railways. One matter in dispute 
was whether the mileage should be “revenue” or 
“total” car mileage, and about 66% of those pres- 
ent used or favored the latter, which includes 
dead mileage. As a unit of earnings, the revenue 
mileage must be used, but for operating expenses 
and such matters as life of wheels and cost of 
lubrication, etc., the total mileage must be used. 
A committee recommended the general use of the 
standard classification of accounts prepared after 
conference with the Interstate Commerce Com- 
mission and state railway commissions. 

The Ciaim Agents Association met in executive 
session to consider reports relative to damage 
suits, and the relation of the claim department to 
the medical and operating departments. 


American Street and Interurban 
Engineering Association. 


At the first meeting on Oct. 5, the annual ad- 
dress was read by Mr. Paul Winsor, Chief En- 
gineer of Motive Power of the Boston Elevated 
Ry. In this he pointed out that all the work 
of the past has been done by standing commit- 
tees. The report of the Committee on Way and 
Track was then presented, and its discussion oc- 
cupied the entire remaining time of the session. 
An abstract of the report and discussion will be 
published separately. 

At the morning meeting on Oct. 6, the report 
of the Committee on Equipment was presented. 
This consisted mainly of a series of individual 
papers or reports on a number of subjects, and 
abstracts of some of these we shall publish 
separately. The committee had proposed to 
change the present standard form of whee! flange 
to that of the M. C. B. standard, which would 
cut away the flange very slightly on the inner 
side but thicken it to a greater extent at the 
back. This recommendation, however, was 0b- 
jected to, and was struck out. At the afternoon 
session the discussion was continued, and the 
report of the Committee on Power Generation 
was discussed. 

At the closing meetings on Oct. 7, the report 
of the Committee on Standards was presented. 
One of the subjects which had been ass'cned to 
this committee dealt with standard gears, Pi? 
ions and gear ratios, but the report stated that 
it seemed impracticable at this time to recom 
mend standards in direction. Speci‘ cations 


Railway 


were submitted %r wrought-iron bers and 
wrought-iron and steel axles, and the v-° of the 
Railway Signal Association’s specificatis fF 
rubber-covered wire was recommended. Mr. W: 
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Gove, Superintendent of Equipment of the 
rooklyn Rapid Transit Co., described the sys- 
of standardization introduced on his road, 
nd the excellent results that have been ob- 
-ained. On the part of the Westinghouse and 
General Blectric companies a complaint was 
nade that the railways do not adopt or adhere 
, the standards officially adopted by the Asso- 
ation. While the manufacturers have adopted 
these as their own standards, it is found that the 
iilway officers require variations in certain de- 
ails. The committee proposes that the stand- 
_rds shall be considered by officers of different 
iepartments (such as both motive-power and 
track officers in considering wheel standards), 
ind that their adoption shall be by letter ballot 
instead of by vote of the association. While 
this would make it less easy to secure the adopt- 
ion of any particular standard, it would make 
the adoption more effective. 

The report of the Committee on Power Dis- 
tribution presented requirements for feeder lines, 
conductors, etc., and some parts of this we shall 
publish separately. 

The election of officers of this association re- 
sulted as follows: President, F. H. Lincoln, As- 
sistant General Manager of the Philadelphia 
Rapid Transit Co.; Vice-Presidents, W. J. Harvie 
(Chief Engineer of the Utica & Mohawk Valley 
Ry.), Syracuse, N. Y.; E. O. Ackerman (Engi- 
neer of Maintenance of Way, Columbus Railway 
& Light Co.), Columbus, O.; J. S. Doyle (Super- 
intendent of Car Equipment, Interborough Rapid 
Transit Co.), New York; Secretary and Treas- 
urer, John W. Corning, Electrical Engineer of 
the Boston Elevated Ry., Boston, Mass. 


A PASSENGER TRAIN WAS DERAILED on the 
Gulf, Colorado & Santa Fe Ry., Oct. 6, at Heidenheimer, 
Tex. Four persons were killed and 30 others injured. 
The accident is ascribed to a defective rail. 





r™ 


GASOLINE IN THE SEWERS is assigned as the cause 
for a series of explosions which took place Oct. 7 in 
New York City in the district between 42d and 53d Sts., 
from Ninth Ave. to the Hudson River. About eighty or 
one hundred manhole covers were blown to a height of 
many feet and caused considerable damage to property 
in falling. The explosion is attributed to gasoline run 
into the sewers from automobile garages. High tides 
on the afternoon of the accident prevented the gasoline 
from flowing into the river. 


Binns 
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A HURRICANE STRUCK KEY WEST, FLA., Oct. 
11, and caused heavy damage to buildings in that city 
and to vessels in the harbor. Reports state that the wind 
maintained a velocity of 80 mi. per hr. for six hours. 
Only one death due to the storm has been reported. Five 
hundred buildings were leveled and sixty“ or seventy 
boats, including three vessels of considerable size, were 
either sunk or driven ashore. The damage to property 
at Key West is estimated at $2,000,000. 

A WORK TRAIN COLLIDED WITH A FREIGHT 
on the Atchison, Topeka & Santa Fe Ry., Oct. 8, on the 
outskirts of Topeka, Kan., and 17 men were killed. 
The work train, consisting of four flat cars, on which 
were fifty laborers, was backing into the city and was 
struck by the outbound freight train on a curve. Reports 


state thet the crew of the work train had disregarded 
train orders, 
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ANOTHER VIADUCT DYNAMITING outrage occurred 
on Oct. 7. A bridge being built over the tracks of the 
New York Central & Hudson River Ry. at Michigan and 
Elk Sts., Buffalo, N. Y., was damaged. A previous 
attempt to destroy this structure had been made a month 
before, but the second one was more successful, the 
damage being several thousand dollars, according to 
unofficial accounts. Several neighboring buildings were 
injured by fragments. No persons were hurt, fortunately. 
it is said that no less than four bridge dynamitings 
have been perpetrated in Buffalo during the past year, 
all of them involving structures under erection by con- 
tractors who employ non-union labor. 
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STREET RAILWAY ACCIDENTS in Chicago during 
the month of September, according to figures prepared in 
the office of the city attorney, caused the death of 17 
persons and injured 395 others. In August ten persons 
were killed in Chicago by street railway accidents. 





PANAMA CANAL EXCAVATION during September 
totaled 2,836,885 cu, yds., a daily average of 113,455 cu. 
ya:. for the 25 working days, as against 2,755,178 cu. 
yds. @ daily average of 105,969 cu. yds. for the 26 
Working days of August. The rainfall in September was 


10.07 ins. against 9.28 ins. in August. The amount of 
concrete laid in September was 21,497 cu. yds. and the 
amount of fill placed 451,783 cu. yds. against 7,643 and 
454,677, respective figures for August. 
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‘SAFE RAILWAY OPERATION.—An excellent perform- 
ance in railway operation was made by the transporta- 
tion lines in and around New York City during the 
Hudson-Fulton celebration. The traffic within the city 
in the week from Sept. 25 to Oct. 2 was beyond all 
previous figures, and on three or four occasions the sub- 
way, elevated railways and street-car lines in Manhat- 
ten borough were so congested that nearly the whole 
police force of the borough was needed to control the 
packed crowds of passengers and would-be passengers. 
The maximum day’s business of the subway and elevated 
lines combined was about 2,200,000 passengers, and the 
figure for 7 days was only a few thousand under 13,000,- 
000. The railways leeding into the city handled a heavy 
excess of traffic throughout the week, and, according to 
a report in the “Railroad Gazette,”’ on Sept. 25 the Erie, 
which carries the heaviest commuter traffic regularly, 
handled (109,000) about 2% times as many persons as 
on ordinary days. This entire week of heavy traffic went 
by without a single train-accident, on either the city 
lines or the railways. 
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THE WRIGHT AEROPLANE of the Signal Corps of the 
U. S. Army, has made several notable record perform- 
ances recently under the guidance of Mr. Wilbur Wright. 
On Oct. 9, he covered a closed course of about 4,000 ft. 
in 58% seconds, a rate of about 46.6 mi. per hr. 

On Oct. 11, experiments were made in flying in circles 
of minimum diameter. A complete circle having a radius 
of about 270 ft. was cut in 17% seconds. To show that 
this was not phenomenal the trick was repeated in 1% 
seconds. 

Starts were made without the use of falling weights to 
give the flyer its initial velocity before rising. 


* 
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THE INTERNATIONAL BALLOON RACE for the 
Gordon Bennett cup was won by Mr. E. W. Mix, of Co- 
lumbus, Ohio, who covered a distance of #83 miles from 
Zurich, Switzerland to a point slightly north of Warsaw, 
Russian Poland. He used the balloon “America II.,” 
mede in Paris a year ago for the American contestanta 
in the international race from Berlin. Mr. Mix was 
slezed on his descent by the Russian police and confined. 

The Frenchman Le Blanc and Capt. Messner, repre- 
senting Switzerland, are tied for second place, each 
having covered about 495 miles. Col. Schaeck, Switzer- 
land, last year’s winner, is fourth; Capt. von Abercrom, 
Germany, is fifth, and De Beauclair, also of Switzerland, 
is sixth. 
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AMERICAN BALLOON RACES for the Lahm cup were 
started from St. Louis, Mo., on Oct. 6. The balloon “‘St. 
Louis III.,’’ piloted by Mr. S. L. von Puhl, is reported 
to have won by a trip of 580 miles to Wahkon, Minn., 
covering 41 hours 35 min. The five other balloons start- 
ing were aloft from 21 to 48 hours and landed variously 
in Minnesota, Alabama, Missouri and Arkansas. 


o 
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THE DELAWARE RIVER TUNNEL PROJECT was 
advanced to a new stage on Oct. 6, when the City Coun- 
cil of Camden, N. J., passed an ordinance authorizing 
the construction in Camden. The ordinance specifies 
that stations shall be built near the Pennsylvania R. R. 
station, at Third St., Haddon Ave., Twelfth St., 27th St. 
and 36th St. The eastern part of the line is planned to 
be on elevated structure. The council specified an an- 
nual payment of $25,000 by the company to the city. 
Authority for construction on the Philadelphia side was 
obtained some months ago. Stern & Silverman, of 
Philadelphia, who are promoting the enterprise, are 
quoted by the Philadelphia ‘‘Press’’ as saying that the 
Camden terms are excessive and prohibitory. 








_—* 





THE LOETSCHBERG TUNNEL IN AUGUST fell be- 
low its remarkable figures of July. The advance of the 
north heading was 915 ft., using four drills, in jurassic 
oolite; that of the south heading 525 ft., using five drills, 
in granite, occasionally mixed with quartz porphyry. 
The aggregate heading length on Sept. 1 was almost ex- 
actly half the final length of tunnel (47,649 ft.); the 
north heading has penetrated 10,115 ft. and the south 
heading 13,848 ft. 

PROGRESS ON THE GATUN DAM.—The surface of 
the water in the hydraulic fill at Gatun Dam was raised 
3 ft. on Aug. 23, and 8 ft. more on Sept. 8. During part 
of the month of August only one of the 20-in. suction 
dredges was working on the fill, one of 
Mount Hope marine shops for repairs, and the 
its way from a position north of the 
position south of the dam. 

The placing of dry fill on the toes of the dam 
miscellaneous spoil from Mindi, Bohio, Buena Vista, and 
rock from Culebra Cut, continues. A trestle is being 
driven on the 30-ft. contour at the south end of the 
spillway and will be continued across the West Diversion. 





When the diversion is closed and the water of the 
Chagres is allowed to run through the spillway, a big 
dump will be opened there on the upstream toe of the 
dam. In addition to spoil from nearby work, miscel- 
laneous excavation will be taken from Culebra Cut, and 
it is expected that as many as twelve trains will be 
delivered daily from there.—‘‘Canal Record,” Sept. 29. 
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TESTS ON CONCRETE IN SEA-WATER, being carried 
on by the Aberthaw Construction Co. and reported in 
Engineering News, Dec. 24, 1908, p. 730, have now been 
in progress somewhat over six months. The report made 
on this six-month exposure is as follows: 


Although the specimens had been exposed to freezing 
temperature during several months of the winter, and to 
the variable conditions of midsummer, examination failed 
to disclose any visible change in the surface of any of 
the specimens. It is independently stated by the cement 
chemist that all cements are behaving in a perfectly 
normal manner and the tests to date appear to be per- 
fectly satisfactory. It is thought that a considerable time 
must elapse before any results will be obtained which 
will tend to throw any additional light on the effect of 
the water on concrete, or on the effect of various compo- 
sitions of cements. 
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ELECTRIC RAILWAYS OF THE COUNTRY.—The 
“Electric Railway Journal” of Sept. 4 publishes a table 
showing mileages, cars and capitalization of the various 
properties in the United States between July, 1908, and 
May, 1907, and a similar period of 1907. From this 
table the following few figures have been arranged: 


Electrically . 
Track Equipped Cars, 

















No. of Mile- Sweepersand Total 
New England Ry. Cos. age. Locomotives. Cars. 
States. 1908. 1908. 1908. 1908. 
SE “estcdaduces 16 495 530 755 
New Hampshire. . 20 295 450 495 
ee ll 125 130 150 
Massachusetts ... 69 2,980 8,260 10,510 
Rhode Island..... 10 460 1,000 .200 
Connecticut ..... 14 1,035 1,930 2,100 
TOME s dcweces 140 5,390 12,300 15,210 
Eastern States 
Now Yee8.....<«. 168 4,720 13,700 17,990 
New Jersey...... 48 1,285 2,825 3,190 
Pennsylvania .... 170 4,210 8,475 9,625 
DelaWAre, 2.0 0000s 4 75 155 171 
Dist. of Columbia. 8 393 1,015 1,450 
Maryland ....... 14 560 1,990 2,175 
Virginia ........ 24 470 70 880 
West Virginia.... 24 350 435 470 
BO one cdssie 460 12,063 29,265 35,951 
Central States. 
Michigan 8 1,355 1,915 2,415 
CNR cance decease 105 4,455 5,100 5,720 
Indiana 53 2,320 2,000 2,440 
Kentucky 13 380 625 925 
Wisconsin ai 23 790 835 950 
Illinois ..... ee 65 3,015 5,100 7,360 
Minnesota he 10 560 790 840 
 , PPS ae 30 760 
Missouri 27 1,088 2,320 2,710 
Wives dsc 354 14,723 19,545 24,350 
Southern States. 
North Carolina... 14 150 185 225 
South Carolina... 7 140 160 190 
Georgia ......... 13 395 570 675 
2. ere 10 150 175 235 
eee 11 302 410 600 
Mississippi ...... 10 96 155 175 
Tennessee ....... ll 360 680 745 
Louisiana ....... 8 250 640 700 
Arkansas ........ 9 132 193 228 
Wiinswuscss<e 93 1,975 3,168 3,773 
Western States. 
North Dakota.... 3 18 45 50 
South Dakota..... 4 30 8 10 
Nebraska ....... 10 240 460 520 
Nevada ......... 2 11 10 12 
BORGES  kcdcccese 17 
Oklahoma ....... 15 215 140 170 
TE peeseees ove 29 550 135 865 
Colorado ........ 17 472 5 
Montana ........ 6 81 117 187 
New Mexico 2 11 10 11 
MED: Sencvescece 7 145 65 115 
WEE wiscvecaence 5 166 255 
Washington ..... 38 900 875 1,900 
DB eee eatecea 12 390 360 655 
California ....... 53 2,530 2,579 3,909 
Arizona ......... t 30 
Wyoming ....... 1 5 5 6 
WHR. cence cise 205 6,006 6,374 9,932 





United States.... 1,252 40,247 70,652 89,216 


West Indies.... 11 185 240 380 
Canada and New- 

fou eee 52 1,250 2,800 3,065 
GUE sc cccccévese a 140 326 703 





A SIMPLE 40-TON HAND-POWER HOIST is being 
sold by the Yele & Towne Mfg. Co. It consists of two 
20-ton “‘triplex”’ blocks (each double) hung at the ends 
of a double-chatinel equalizer and carrying «a similar 
equalizer beam on their hooks. Large plate ring-hitches 
are pinned to the centers of the two equaiizers, for 
hanging the hoist and attaching the load. As each half 
















































































































Ibe HARARE, 


a 
Pont Cate 


vita wind 


ed on ceria eae yeere 


cae SR 























= sn a oe 
























420 


ENGINEERING NEWS. 


Vol. 62. No. 





of both blocks has two hand-chains, eight men can 
work simultaneously in ‘hoisting the load. Two men 
working at the chains of one half block raise the load at 
one-fourth full speed. A single man, therefore, has to 
exert only twice the pull required of each of eight, 
though the lord is hoisted at only one-fourth the speed. 
For special work requiring still heavier loads to be 
hoisted, it is easily possible to connect two such 40-ton 
hoists by slinging a beam between their lower rings or 
by hooking to the two ends of the load. The de- 
vice, being simple, cheap and of low head-room, is useful 
for work where occasional heavy loads have to be hoisted, 
and where a bridge crane is not required or too costly 
for occasional use, 
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HEALTH CONDITIONS AT PANAMA.—The number 
of laborers on the rolls on Aug. 1 was larger than at any 
previous time, The following table shows the number 
of cmployees cerried on the rolls during the month of 
August for each year since American occupation: 

Aug. No. Aug. No. 
TOG is ecw sé deve See GH SOOe Sic ccccsvetices 40,443 
OD 5 ew fos rR eR Ae Oe oh in i 85 bb wa Ve 85 44,225 
1906 DABS: BOD. veevivecdcss ines 40,020 


Attention is called to the low death rate of the total 
population, 16.20 per thousand. The rate for August 
during the previous years was as follows: 


Aug. Rate. Aug. Rate. 
SOUS  Fakide<¥idsasaasss 2 eo Ca Serer res 26.65 
NEE as dn Win eveghgal ie vas JS) &.. eae 16.20 
EGS bones tk0400%00n0 ee 


The death rate for the State of Pennsylvania for 1907 
was 16.40, for New Jersey 17.10, and for California 
18.60, 


The death rate among employees was lower than was 


recorded during any previous August, as evidenced by 
the following table: 

Aug. Rate. Aug. Rate. 
BGO bo56-is same uneeen SE SOE Jhcennende taneous © 27.59 
DNA Sak wh ian ee os hee EE SMEs 96.00 secede teas 11.39 
EOE. w2kbas cee baweies Gade. BOOP b kbns crasivastess 10.28 





For special diseases the showing is equally satisfac- 
tory. In 1904, for malaria, the admission rate was 
188 per thousand; 1905, 489 per thousand; 1906, 1,081 
per thousand; 1907, 641 per thousand; 1908, 413 per 
thousand, and 1909, 222 per thousand. 

The typhoid fever rate among employees during the 
month was 25 per 100,000. For Pennsylvania, for the 
year 1906, the rate was 56 per 100,000, and for 1907, 50 
per 100,000. For the registration area of the United 
States at large, the average rate for 1906 was 31 per 
1°0,000, and for 1907, 29 per 100,000. It will, therefore, 
be seen that among employees in the Canal Zone the 
typhoid fever rate is less than one-half of that which 
prevailed in Pennsylvania, and considerably less than 
the average for the registration area of the United 
States. 

The best mersure of the efficiency of a force is its 
sick rate. This rate for August, 1909, and for previous 
years was as follows: 


Aug. Sick every “. a, Sick every day. 
BEL Pre reo BOGS é sicvbcaiies eenees 35, 
SAY Payee re ROOD: fa os cos cankdiwwih sdk 21 
DE ésbdkebainiceecote 2 

The above table shows that as far as the sick rate 
is concerned, the force was more efficient during August, 


1609, than in any previous August. 

No cases of yellow fever or bubonic plague occurred 
on the Isthmus during the month.—From the Report for 
August of Col. H. F. Hodges, Acting Chairman, Panama 
Canal Commission, in the ‘Canal Record,’’ Sept. 22. 








Personals. 


Mr. M. J. O’Brien, of Montreal, Que., has become 
President of the Matane & Gaspe Ry., which runs from 
St. Flavie to Matane, Que., a distance of 40 miles. 

Mr. P. J. Colligan, Assistant Mester Mechanic of the 
Chicago, Rock Island & Gulf Ry., at Ft. Worth, Tex., 


has been made Division Master Mechanic at Dalhart, 
Tex. 





Mr. C. B. Coulson, formerly an assistant engineer of 
the Oregon Short Line R. R., has become Chief Engineer 
of the Castle Valley R. R., with headquarters at Price, 
Utah. 

Mr. G. M. Howden, of Alexandria, Va., has been ap- 
pointed Master Mechanic of the St. Louis-Louisville lines 
of the Southern Ry. at Princeton, Ind., to succeed Mr. 
C. M. Hoffman, resigned, 


Mr. P. C. Hart, Superintendent of the Chicago, Mil- 
waukee & Puget Sound Ry., at Seattle, Wash., has been 
made General Manager. Mr. W. B. Foster, of Marion, 
Iowa, succeeds Mr. Hart as Superintendent at Seattle. 


Mr. H. H. Adems, Division Superintendent of the 
Michigan Central R. R., at St. Thomas, Ont., has been 
appointed General Manager of the Toronto, Hamilton & 
Brantford R. R., with headquarters at Hamilton, Ont. 
Mr. Adams has been succeeded at St. Thomas by Mr. 


H. Sheaver, whose appointment was noted in our issue 
of Oct. 7%. 


Mr. C. E. McMullin, Assistant Superintendent of the 
Lake Superior division of the Northern Pacific Ry., has 
been made Superintendent of the Seattle terminal di- 
vision. Mr. K. M. Nicoles, trainmaster at Duluth, Minn., 
has been appointed Assistant Division Superintendent to 
succeed Mr. McMullin. 


Mr. Arthur H. Blanchard, M. Am. Soc. C. E., Deputy 
Engineer of the State Board of Public Roads of Rhode 
Island and Associate Professor of civil engineering at 
Brown University, sailed Oct. 13 for a tour of eight 
months to be devoted to an investigation of the con- 
struction and maintenance of bituminous macadam roads 
in France, England and Scotland. 


Mr. Herman F. Hoevel, Member of the Verein Deutscher 
Ingenieure and of the Verein Deutscher Bisenhiittenleute, 
has become Vice-President and Secretary of the Wiener 
Machinery Co., 50 Church St., New York City. Mr. 
Hoevel is a graduate of the University of Charlottenberg. 
Before coming to this country he was associated with the 
Siemens-Schuckert electric works, of Nuremberg and 
Berlin. 


Mr. Walter G. Leininger, one of the engineers of the 
bureau of streets of Chicago, Ill., has been announced 
as the successful candidate in a promotional civil ser- 
vice examination for the position of third assistant super- - 
intendent of streets. It has been decided that all paving 
repairs will in future be done by the city instead of being 
let out to contractors, and Mr. Leininger, in his new po- 
sition, will have charge of this work. He was graduated 
at Armour_Jnstitute in 1906 and is now 27 years old. 
His salary will be $3,600, 


Mr. Ira W. McConnell, M. Am. Soc. C, E., Supervising 
Engineer in the Reclamation Service, has resigned to enter 
private practice. Mr. McConnell graduated in 1897 from 
Cornell University and was afterward retained as member 
of the faculty teaching engineering, and having charge of 
the erection of the civil engineering laboratory there. In 
1898 he was employed in the Brooklyn Navy Yard. Later 
as Superintendent of Construction he built the North 
Tarrytown, N. Y., sewer system. He was successively 
employed as Superintendent of Construction on the In- 
dianapolis Water-Works, and the New Orleans Water and 
Sewer Systems. In 1903 he was one of the faculty of the 
School of Mines of the University of Missouri. 

On April 24, 1903, he was appointed Hydrographer in 
the U. 9. Geological Survey, and on June 24, 1904, was 
made resident engineer in charge of the Uncompahgre 
project in Colorado, the principal feature of which is the 
Gunnison tunnel, the six-mile waterway bringing the 
waters of this stream to the Uncompahgre Valley. On 
Nov. 1, 1907, he was promoted to the position of Super- 
vising Engineer in the Reclamation Service in charge 
of the works of that Bureau in Colorado, Kansas, Ne- 
braska, Oklahoma, southern Wyoming and South Dakota. 
His most notable work for the Government has been the 
construction of the Gunnison tunnel, but he has also had 
charge of the large earth dam near Belle Fourche, South 
Dakota, one of the most notable structures of its kind 
in this country. The resignation of Mr. McConnell is a 
distinet loss to the Reclamation Service. 


Obituary. 

Sidney B, Cushing, President, General Manager and 
General Superintendent of the Mill Valley & Mount 
Tamalp2is Scenic Ry., committed suicide Sept. 30 in the 
grounds of his summer home at Blythedale, Cal. He was 
born at San Francisco, Cal., in 1857. His, suicide is as- 
cribed to despondency over ill-health. 


George P. Hilton, M. Am. Soc. C. E., Vice-President of 
the Hilton Bridge Construction Co., died Oct. 7 at his 
home in Albany, N. Y., from cerebral hemorrhage. Mr. 
Hilton was born at Albany, N. Y., in 1859 and graduated 
at Amherst College in the class of 1881. Upon leaving 
college, he began to work in the office of the Hilton 
Bridge Construction Co,, of which he became Vice- 
President in 1892. He was President of the Albany 
Chamber of Commerce, Vice-President of the Albany 
Trust Co., Treesurer of the Corning Foundation and 
Treasurer of the Cathedral of All Saints. For some 
weeks before his death he had been chairman of the 
finance committee of the Hudson-Fulton celebration in 
Albany. 





COMING MEETINGS. 
AMERICAN RAILWAY BRIDGE AND BUILDING AS- 
SOCIATION 


Oct. 19. Annual convention at Jacksonville, Fila. 
Secy., S. F. Patterson, Boston & Maine R. R., Con- 
cord, N. H. 

a PUBLIC HEALTH ASSOCIATION. 

Oct. 19-22. Annual convention at Richmond, Va. 
Secy., Chas. O. Probst, Columbus, Ohio. 

AMERICAN GAS INSTITUTE. 

Oct. 20. Annual meeting at Detroit, Mich. Secy., A. 

/ B. Beadle, 29 W. 38th St., New York City. 

ag gy yp ey nes ag ay, 

29-30. nou at New Pn he 
Jos. W. Richards, Leh Lehigh University, South . 


AMERICAN SOCIETY OF MUNICIPAL IMPRovz. 
MENTS. 


Nov. 9-11. Annual convention at Little Rock, Ark 
Seer, A. P. Folwell, 239 West 39th St., New vor, 
y. 
NATIONAL MUNICIPAL LEAGUE. 
Nov. 15-19. Annual meeting at Cincinnati, ©) 
Secy., Clinton R. Woodruff, Philadelphia, Pa. p 
dal ASSOCIATION OF RAILWAY COMMis. 


RS. 
Nov, 16. Annual meeting at oe D. C. Secy 
Martin 8, Decker, Albany, N. Y is 
AMERICAN RAILWAY ASSOCIATION. 
Nov. 17. Annual meeting at Chicago, Ill. Secy. w. 
F. Allen, 24 Park Place, N. Y. 
soCte aa  seataaaes ARCHITECTS AND MARINE —EN- 


= 18-19. Annual meeting at New York City. Secy,, 
. J. Baxter, 20 West 39th St., New York City. — 
RF Ad Sn SOCIETY FOR THE ‘PROMOTION OF IN- 
DUSTRIAL EDUCATION 
Dec. 1-8. Annual convention at Milwaukee, Wis. Secy 
— C. Monaghan, 20 West 44th St., New York 
ity 
NEW JERSEY SANITARY ASSOCIATION. 
Dec. 3-4. Annual — at Laurel-in-the-Pines, Lake- 
wood, N. J. Secy., J. A. Exton, 75 Beech St., Ar- 
lington, N.. J. 


we SOCIETY OF REFRIGERATING ENGI- 


Dec. 6. Annual meeting in New York City. Secy., 
Wm. H. Ross, 154 Nassau St., New York City. 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
Dec. 7-10. Annual meeting at New York City. Secy., 

C. W. Rice, 29 West 39th St., New York City. 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 
Dec. 8-10. Annual meeting at Philadelphia, Pa. Secy., 
J. C. Olsen, Polytechnic Institute, Brooklyn, N. yY. 
ASSOCIATION OF AMERICAN PORTLAND CEMENT 
MANUFACTURERS. 
Dec, 14-15. Annual meeting at New York City. Secy., 
Percy H. Wilson, Land Title Bldg., Philadelphia, Pa. 
AMERICAN INSTITUTE OF ARCHITECTS. 
Dec. 14-16. Annual convention at Washington, D. Cc. 
Secy., Glenn Brown, The Octagon, Washington, D. C. 





ENGINEERS’ CLUB OF ST. LOUIS.—At the regular 
mecting of Oct. 6, Mr. Wm. H. Bryan presented a paper 
on ‘“‘Going Value as an Element in the Appraisal of Pub- 
lie Utility Properties.’’ 


BROOKLYN ENGINEERS’ CLUB.—At the meeting of 
Oct. 14, Mr. Geo. L. Knight is to present a paper en- 
titled ‘‘The Generating and Distributing System of the 
Brooklyn Edison Co.” 


AMERICAN ELECTROCHEMICAL SOCIETY.—The au- 
tumn meeting in New York City, Oct. 28-30, will be 
opened by a professi 1 i in the Chemists’ Club 
on the afternoon of Oct. 28. A number of papers will be 
presented and Professor Edgar F. Smith, of the Uni- 
versity of Pennsylvania, will give a lecture on recent 
developments in electro-analysis. 

The second day will be devoted to an excursion to 
Bayonne, N. J., where the following plants will be 
visited: Standard Oil Co.; National Sulphur Co., refining 
of sulphur; Pacific Coast Borax Co., manufacture of borax 
and boric acid; Gréndal briquetting plant of the General 
Chemical Co.; Babcock & Wilcox Co.; Electro Dynamic 
Co., interpole motors for wide speed variation; Elec- 
tric Launch Co., submarine vessels; Industrial Oxygen 
Co., oxy-acetylene welding and cutting apparatus. A 
banquet will be held in the evening. 

On Oct. 30, morning and afternoon sessions for the 
receding and discussion of papers will be held at Columbia 
University. The meeting will close with a smoker at the 
Chemists’ Club in the evening. 


AMERICAN, INSTITUTE OF ELECTRICAL ENGI- 
NEERS.—The 239th monthly meeting of the Institute was 
held at the Engineering Societies’ Building, New York 
City, on the evening of Oct. 8. Mr. J. B. Taylor, of 
Schenectady, N. Y., presented a paper, “Telegraph and 
Telephone Systems as Affected by Alternating-Current 
Lines.” This was a general statement of the combina- 
tions of power, telephone and telegraph systems which 
have been found to give trouble, with descriptions of 
such remedies or preventives as have been developed. 
The use of increased resistance and impedence, reversed 
reley connections and other early ‘“‘bug traps’’ for tele- 
graphs were mentioned as palliations only. Where the 
trouble is of magnitude it is necessary to impose on the 
telegraph system an equal but reversed alternating volt- 
age in such a way that its variations correspond to those 
of the original disturbances. In extreme cases this ‘5 
done by running a new circuit parallel to the ones i 
trouble and placing in it as often as found necessary 
a transformer with several secondaries which are inserte? 
reversed in the troubled lines. 

In the case of telephone circuits, it was shown theo 
retically possible to run a closed metallic line through 
the disturbed fields of an alternating current system and 
where trouble was found it could be minimized by putting 
the line in first-class mechanical and electrical condit\o”. 
Commercial telephone systems were held to have |\'''© 
margin to meet several disturbances as any great change 
of present telephone currents and voltages on one !in° 
would disturb all the neigi lines and render new 
standard of construction and operation broadly necessa'y- 

There was a long discussion on the paper, chiefly ®° 
counts of specific instances of remedying troubles. 
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